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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma nmo MaremaTike pa3paboTaHa Ha OCHOBE NpHka3za MuHHUcTepcTBa 00pa30BaHUs
n Hayku P® ot 17 mas 2012 r. N 413 «O06 yrBepkaeHuu (eaepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAApTa CPEIHEro OOIIero oopa3oBaHus» (B pelaKiuu ¢ WU3MEHEHUAMH N
732 ot 12.08.2022), denepanpHOi pabouelt nporpamMmsl o Marematuke U denepanbHoi paboueit
IIPOrpaMMbl BOCIIUTAaHMsI, YTBEP)KIAEHHBIX NpuKa3oM MuHmnpocsemenuss Poccun or 18.05.2023 N
371 «O6 yrBepxkneHun (enepaabHO 00pa3oBaTeNbHOM MpPOrpaMMbl CpPEIHEro  OOIIEro
oOpa3oBanusi», Pacmopsbkenuss MunnpocBemenuss Poccum ot 30.04.2021 N P-98 "O6
yrBepxkaeHnr Konuenmuu mnpenogaBaHus —0011e00pa3oBaTeNbHbIX JUCHUIUIMH C  YY4ETOM
npoeCCHOHATIFHOW HAMPABICHHOCTH TPOrpaMM CPEIHEro MpodeccHoHaNbHOro 00pa3oBaHMUS,
peanu3yeMbIX Ha 6a3ze OCHOBHOI'O 001iero oopasoBanus», KoHlenuuu pa3BUTHsI MaTeMaTHYeCKOro
oOpazoBanusi B Poccuiickoii  ®eneparuun  (YTBepxkaeHa pacrnopsbkeHrem  I[IpaBuTenbcTBa
Poccuiickoit ®enepanuu ot 24 nexadbps 2013 r. N 2506-p), ®T'OC CIIO no npodeccun 072602.01
W3roroBuTenb Xyn0’KECTBEHHBIX M3JENMM K3 MeTauia (mpuka3 MunucrepcTBa 00pa3oBaHMs U
Hayku PO ot 2 aBrycra 2013 r. N 669).

[lporpamMa 1o MaTeMaTHKe Ha YpOBHE CpeIHEro ooOmero mnpodeccuoHaIbHOro
oOpazoBanus pazpaborana Ha ocHOBe PI'OC COO ¢ yu€ToM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH,
MpEeabABISEMBIX K MaTeMaTHUYEeCKOMY OOpa3OBaHHIO, W TPagulMil poccuiickoro oOpa3oBaHUS.
Peanuzanuss  mporpamMmbel 1O MaTeMaThke — oOecreyuBaeT  OBJIAJIEHUE  KIIOYEBBIMU
KOMIIETEHIIUSIMH, COCTaBJISAIOIIUMU OCHOBY JUISL CaMOpa3BUTHS U HENPEPBIBHOTO
0o0pa30BaHusl, LEJIOCTHOCTh OOIIEKYJIbTYpHOIO, JIMYHOCTHOTO W TIO3HABATEIILHOTO PAa3BUTHUS
JMYHOCTH 00YYarOIUXCs.

B mporpamme no MaremaTHke Yy4TeHBbl HAEM M monoxeHus KoHuenuuu pa3BUTHS
MaremMaTuueckoro oopaszosanus B Poccuiickoit @enepannu. B cOOTBETCTBHM ¢ HA3BaHUEMKOHIICTILIUH,
MaTeMaTH4eckoe 00pazoBaHHE IOHKHO, B YACTHOCTH, MPEJOCTaBIATh KKIOMY OOydaromemycs
BO3MOXXHOCTh JOCTHKECHHSI YPOBHSI MaTEMaTHYECKHX 3HAHWM, HEOOXOAMMOIro sl JalibHeHIIe
yCHemHoN Xu3HU B oOuiecTBe. MIMEHHO Ha pellleHHEe 3TOH 3ajjauM HaleJeHa Mporpamma Io
MaTeMaTHKe 0a30BOT0 YpOBHSI.

B omoxy ummppoBoil TpaHcpopmanuu BcexX cdep UETOBEUECKOW JeSATETBbHOCTH
HEBO3MOXXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM Oe3 0a30Boil MaTeMaTH4yecKoil
MOJATOTOBKU. YK€ B IIKOJIE MAaTEMaTHKa CIY)KUT OMOPHBIM MPEIMETOM JUISI U3YYEHHUS CMEXKHBIX
JUCIUIUIMH, & B JKU3HM TOCJE IIKOJBl PEabHOM HEOOXOAMMOCTHIO CTAHOBHUTCS HENPEPHIBHOE
oOpa3oBanue, 4To TpeOyeT MOJHOIEHHONH 0a30BOi 00IIe00pa30BaTeNbHON MOATOTOBKH, B TOM
quciae U MaTeMaTU4ecKod. JTo OOYyCIOBIEHO TeM, YTO B HAlIM  JHU  pacTéT  YHCIO
CHEelMaJIbHOCTEH,  CBSI3aHHBIX C HEMOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTUKu: U B cdepe
HSKOHOMHUKH, U B OM3HEce, U B TEXHOJOTMYECKHX 00JacTsiX, U Jake B I'yMaHUTApHBIX cdepax.
TakuM o00pa3oM, Kpyr oOydaromiuxcsi, s KOTOPBIX MaTeMaThKa CTAHOBHUTCS 3HA4YWMBIM
IIPEIMETOM, CYLLIECTBEHHO PACILUPSIETCS.

[pakTdeckast OJIE3HOCTh MAaTEeMaTHKU OOYCIIOBJIEHA TE€M, YTO €€ MPEIMETOM SIBIISIOTCS
(dbyHIaMEeHTaJIbHBIE CTPYKTYPBI HAIIETO MHUpA: MPOCTPAHCTBEHHbIE (OPMBI M KOJIHMYECTBEHHBIC
OTHOLIEHHUS OT TMPOCTEHIINX, YCBaWBAEMBIX B HEMOCPEJACTBEHHOM OINbBITE, 10 JIOCTaTOYHO
CJIO)KHBIX, HEOOXOJUMBIX Ul Pa3BUTHs HAyYHBIX M TEXHOJIOTMYECKHX Hed. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAaHUI 3aTPyJHEHO MOHWMAaHHE NPUHIUIIOB YCTPOWCTBA M HCIIOJIE30BAHHUS
COBPEMEHHON TEXHUKH, BOCHpPUATHE U HUHTEpIpETalus pa3HOOOpa3sHOW  COLUAJIbHOM,
HKOHOMHYECKOM, TMOJUTHYECKON MHPOpManuu, ManodpQeKTuBHA MOBCEIHEBHAS IMPAKTHYECKAs
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JeATeIbHOCTh. Ka)koMy 4elloBeKy B CBOCH JKU3HU MPUXOJAUTCS BBITOJHATH JTOCTATOYHO CIIOKHBIC
pacuéThl U COCTABJIATh HECIOXKHBIE AaITOPUTMBbl, HAXOJIUTh HY)XHbIE (POPMYJIBI U MPUMEHAThH HX,
BIIQJIETh IIPAKTUYECKUMM IPUEMAMHU T'€OMETPUYECKUX HU3MEPEHMM U IIOCTPOCHMUM, 4YHUTaTh
uHbOpMalMIo, TPEACTABICHHYI0O B BHUAY TalONuWIl, AuarpaMMu rpaukoB, KUTh B yCIOBHSIX
HEONpeACIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep CyYalHBIX COOBITHH.

OMHOBpPEMEHHO ¢ pacmmpeHueM cdep NPUMEHEHHS MaTEeMAaTHKH B COBPEMEHHOM
obmecTBe BCE 060J1€€ BAXKHBIM CTAHOBUTCS MAaTEMATHUECKUN CTHIIb MBIIIJICHUS, IPOSIBIISIFOIIMIACS B
ompeeNéHHBIX YMCTBEHHBIX HaBBIKax. B mporecce n3ydeHuss MaTeMaTUKH B apceHal MPUEMOB U
METOJIOB MBIIJICHHUSI YEIOBEKAa €CTECTBEHHBIM O0OPa30M BKJIFOYAIOTCS MHIYKIUS M JCTYKIHS,
0000IIeHNEe W KOHKpPETH3alWs, aHajdu3 ¢ CHUHTe3, Kiaccu(uKamus W CHUCTeMaTh3aIus,
abctparupoBanue u aHajorus. OOBEKTHl MaTEMaTHUECKUX YMO3aKJIIOUEHUHM, MpaBuia HX
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT BHIPAOOTKE
yMeHusl popMynHpoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYKIEHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOE MBIIUICHHE. MaTeMaTuke NPUHAIICKHT BeAylmas pojib B (HOPMHPOBAHHH
QITOPUTMUYECCKOW KOMIIOHCHTHI MBINUICHHSS W BOCIHUTAHMM YMCHHW  JICHCTBOBATH IO
3aIaHHBIM AJITOPUTMAM, COBEPIICHCTBOBATH U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporecce
pelieHus 3a7ad — OCHOBHOW yueOHOW NeATeThHOCTH HAa YpPOKaX MAaTeMAaTUKH — Pa3BHUBAIOTCS
TBOpYECKAas U MPUKIIATHAS CTOPOHBI MBIIIICHUSI.

OOydyeHne MaTeMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOYYArOIIMXCSA TOYHYIO,
panMoHaNBHYI0 U MHGOPMATHUBHYIO peub, YMEHHE OTOMpaTh HamOoJiee MOIXOSAIINE S3BIKOBBIC,
CHUMBOJIMYECCKHCE, Fpa(bI/I‘IGCKI/Ie CpCI[CTBa JJIA BI)Ipa)KeHI/IH C}’)KILGHI/Iﬁ U HaArJsIgHOTO HUX
MIPEICTABIICHUS.

Heo0XxonuMbiM KOMIOHEHTOM OOIIEH KyJbTYPbl B COBPEMEHHOM TOJIKOBAHHHU SIBIISICTCS
o0Iee 3HAKOMCTBO C METOJaMH ITO3HAHHUS JICHCTBUTEIBHOCTH, MPEACTABICHUE O MpEAMETe M
METOJAC MaAaTC€MaTUKH, €ro OTIHMYHUA OT MCECTOAOB CCTCCTBCHHBIX U FYMaHI/ITapHI)IX HaYK, 06
0CO6CHHOCTSIX HpI/IMeHeHI/IH MaTCMaTUuKN JIsd peH_IeHI/DI Hay‘-IHBIX nu HpI/IKJ'IaI[HbIX 3a1a4. TaKI/IM
obOpa3om, MareMaTudeckoe 00pa3oBaHUE BHOCUTCBOU BKJIaa B GopMUpOBaHUE OOIIEH KyIbTyphI
YyeoBeKa.

W3ydyeHne MaTeMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY  BOCIHMTAHHIO  YEJIOBEKa,
IIOHUMAHUIO KpaCOTI)I nu N3A1ICCTBA MAaTEMATHUYCCKHUX paccymneHHﬁ, BOCHpI/IHTI/IIO
reOMEeTPUUECKUX POPM, YCBOCHHIO HJIEH CUMMETPUHU.

Ipuopumemmvimu yenamu ooOyueHus mamemamure Ha 6A3080M YPOGHE AGNAIOMCA.

dbopMHpOBaHHE  IIEHTPAJbHBIX  MAaTEMATHYCCKMX  TMOHITHH  (YMCIO,  BEJIMYUHA,
reoMeTpuueckas  gurypa, TepeMeHHas, BEPOATHOCTb, (YHKIHUSA), OOCCIECUYNMBAIOIINX
MPEEMCTBEHHOCTD M IEPCIIEKTUBHOCTh MATEMATHIECKOTO 00pa30BaHuUs 00YJaOIIIXCS;

MOJIBe/IeHEe O0Yy4alonMXcs Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAaHHUIO B3aHMMOCBS3U
MaTEeMaTUKH W OKPYXKAIOIIETO MHUpPA, MOHMMAaHUE MATeMAaTUKH KaK YacTH OOIIEH KyJIbTYpHI
YeJI0BEYECTBA;

pa3BUTHE  WHTEIJIEKTyaJbHBIX M  TBOPUECKHX  CHOCOOHOCTEH  OoOydJaromuxcs,
MO3HABATEIFHOW aKTHBHOCTH, MCCIIEIOBATEIbCKIX YMEHUH, KpUTHYHOCTH MBIIIICHHS, HHTEpeca
K M3YYCHHUIO MAaTCMAaTUKU,

(dbopMupoBanue (HYHKIIMOHATHLHOW MaTeMaTHUYECKOW T'PAaMOTHOCTH: YMEHHS pACIO3HABATH
MaTeMaTUYeCKUE AaCIeKThl B  PEaJbHBIX IKM3HCHHBIX CHUTYAIMSXHU MPH U3YYCHHH IPYTHX
y4eOHBIX TPEIMETOB, MPOSBIEHUS 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (HOopMyaupoBaTh WX Ha
SA3BIKE MATEMATUKU MW CO374aBaTb MATCMATHUYCCKUC MOACIN, IIPHUMCHATH OCBOCHHEIN
MaTeMaTHYeCKH anmapar Afs  peuieHus —PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
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MHTEPIIPETUPOBATH U OLICHUBATHIIOIYUYEHHBIE PE3YyIbTATHI.

OCHOBHBIMU JIMHUSIMU COZEpYKaHUSI MaTeMaTUKU SBIAOTCA: «Yucaa W BBIYUCICHUSD,
«Anrebpa» («AnreOpanueckue BBIpaXCHUSA», «YpaBHEHUS M  HepaBeHCTBay), «Hauana
MaTeMaTHueckoro aHanuzay, «l'eomerpus» («l'eomerpuueckue (uUrypsl UM HX CBOWCTBa»,
«3MepeHne TeOMETpUYECKUX BETUYMH»), «BeposSTHOCT, M cTaTUCTHKa». JlaHHbIE JHMHHUH
pa3BUBAIOTCS MapajljIeNbHO, KakJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE
HE3aBUCMMO OJHa OT JpPYyroM, a B TECHOM KOHTAaKTE€ M B3aumoneuctsuu. Kpome 3toro, ux
00BEIMHSET JIOTHYECKasi COCTABIAIONIAsA, TPAIUIIMOHHO PUCYIIIAasi MaTEMATUKE U IPOHU3BIBAIOIIAS
BCE MaTeMaTU4YecKue Kypchl U cojaepxkarenpHble JuHHH. ChopmynupoBannoe B ®I'OC COO
TpeOboBaHUE «BNAJCHHE METOJaMHU JOKa3aTelbCTB, aJIrOpUTMaMU pEIIEHUs 3aj1ady, yMEHHE
(GbopMynHpoBaTh ONpEAENICHUs], AKCUOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH J0Ka3aTelIbHbIE
paccyKIeHHs B XOJ€ PELICHHs 3a7auw» OTHOCHUTCS KO BCEM Y4eOHBIM Kypcam, a (popMHpOBaHHUE
JIOTMYECKUX YMEHHH pacrpeneisercs IO BceM TroaaM oOydeHMs Ha ypOBHE CPEIHEro OOIero
o0Opa3oBaHUsI.

[IporpamMMoii mo MaTemaTuke MpeaycMaTpUBaeTCsl M3Y4YeHHE Y4eOHOro IMpeamMera
«MatemaTka» B paMmMKax TpEX Y4eOHBIX KypcoB: «Airedpa M Hayajla MaTeMaTH4YE€CKOIrO
aHain3a», «['eomeTpus», «BeposITHOCTh U CTAaTUCTUKAY.

[pu peanuzanuu conepxanus yueoHoro npeamera BYIL.05S MaTtemaTuka MakCUMalbHast
yueOHasi Harpy3ka oOydarmmxcs cocTtaBisieT - 341 vac, u3 HuX: oOs3arenpHas ayJauTOpHas
Harpy3ka (BKJIIOYas NpaKTHYEeCKHe 3aHATHA) - 2306 4acoB, BHEAYIWTOpPHAS CAMOCTOSITEIbHAS
paborta ctynentoB — 105 gacos.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
11O MATEMATHUKE

MSy‘-IGHI/Ie MaTE€MaTUKW HAIpPaBJICHO Ha JOCTUKCHUC O6yanOII_II/IMI/ICH JIMYHOCTHBIX,
MCTAINIPpCAMETHBIX U IPECAMCETHBIX O6pa3OBaTCJIBHLIX PE3YyJIbTATOB OCBOCHUA yqeGHor O IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare u3ydeHus mareMaTHKH y oOydaromierocsi OynyT c(hopMUpOBaHbI CISAYIOIINE
JIUYHOCTHBIE PE3YJIbTATHI:

1) rpa’kKIaHCKOr0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh ~ TPaXJaHCKOW MO3UIMM  OOy4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCHICKOro OOIIecTBa, MpeICTaBIeHHE O MaTeMaTHUYECKHUX OCHOBaX
(yHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SABJICHUNA, IPOLETyp TPaskIaHCKOroo0ImecTBa (BbIOOPHI,
OIIPOCHI U JIPYroe), yMEHUE B3aUMOJEICTBOBATh C COLMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBHUHU C
uX QYHKLIUSAMU U Ha3HAYCHUEM;

2) NATPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  POCCHICKOMN rpaXaaHCKOM WJICHTUYHOCTH, YBOKECHUS K
MPOIIJIOMY M HACTOSIIEMY  POCCHHCKOW  MaTeMaTHKH, IIEHHOCTHOE  OTHOIIEHHE K
JOCTUKEHHSIM POCCUMCKUX MATEMATHKOB U POCCHICKOM MAaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE
ATUX JHOCTHKEHUH B IPYTHX HayKax, TEXHOJOTHUSAX, chepax IKOHOMUKH;

3) JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAaHHE TYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa, chopMUPOBAHHOCTHHPABCTBEHHOTO
CO3HAHHUs, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUYECKUMIIPUMEHEHUEM JTIOCTUKEHUN HAYKH
U IESITeNIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTOBKJIA/1a B IOCTPOCHUE YCTOMYHUBOIO OyayIIEro;

4) 3CTeTHYECKOTr0 BOCIIHTAHHS:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUas 3CTETUKY MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3aJad4, pPEIICHUH, PACCYKICHUH, BOCIPUUMYHUBOCTHK MAaTEMATHYCCKUM ACIIEKTaM
Pa3JINYHBIX BUJIOB UCKYCCTBA;

5) (pu3MYeCKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh YMCHHSI IPUMEHSATh MAaTEMATHYECKUE 3HAHKS B HHTEPECAX370POBOTO H
0e30macHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0OPOBBIO (370pPOBOE MUTAHHE,
cOalaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA,peryisipHas puznyecKas aKkTUBHOCTD), (hU3HUECKOe
COBEPILECHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIBHOCTBIO;

6) TPY/AOBOI'0 BOCIIHTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IEHHOCTU TPYAOIIOOMS, MHTEpeC K pa3IudHbIM cdepam
npodeccCUOHAIbHOIN JeSTENbHOCTH, CBA3AHHBIM C MaTE€MaTHUKON U €€ MPUIOKEHUSIMH, YMEHHE
COBEpIIATh  OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccuu U Pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC IUIaHBl, TOTOBHOCTh U  CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHUIO H
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTh K aKTHUBHOMY YYacCTHUIO B PEIICHUU
MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HaIlpaBJIECHHOCTH;

7) IKOJOrH4€eCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  AKOJOTUYECKOW KYJIbTYPhl, TIOHUMAaHUE BIMSHHUS COIIHAJIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HAa COCTOSHHME MPUPOJHONM U COLMAIBHOM Cpellbl, OCO3HAHUE
rJ100abHOTO XapaKTepa dKOJOTUYECKUX MPOoOJIeM, OPHUEHTALUS Ha MPUMEHEHUE MAaTeMaTHYECKUX
3HAHMUU AJI pelIeHUs 3a/1ad B 00JACTH OKPYXKAIOIIeH Cpelibl, IUTAHUPOBAHKUE MOCTYNKOB U OLIEHKH
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HX BO3MOKHBIX MOCIEICTBUM JUISl OKPY>KAIOIIEH Cpeibl;

8) HEHHOCTH HAYYHOI'0 IO3HAHMA

c(OpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd M OOIIECTBEHHOHN MPAKTUKH, TOHUMAaHUE MAaTEMAaTUUYECKON HayKU KakK c(epbl YeI0BEUYECKOM
NEATENBHOCTH, JTAalOB €€ pPa3BUTHS M 3HAYUMOCTH U1 Pa3BUTUS LMBHIM3ALUM, OBJIAJCHHUE
A3BIKOM MaTeMAaTHKM W MAaTE€MaTU4EeCKOM KyJbTypOM KaK CpEICTBOM  IIO3HAHMS  MHpa,
FOTOBHOCTb  OCYILECTBIIATH  IPOEKTHYIOU MCCIIEOBATEIBCKYIO IESITEIBHOCTh MHANBUAYAIBHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare oOcCBOeHHMS MpOrpaMMBl [0 MaTeMaThke Yy oOywaromerocs OyayT
c(OpPMHUPOBAHBI MeTalpeIMeTHbIE pE3YJbTaTHI, XapaKTEepU3YIOIIHECs OBJIaJICHUEM
YHUBEPCAIBHBIMA  I[I03HABATEIbHBIMUA  JE€HUCTBUSIMU, YHHUBEDPCAJIbHBIMH KOMMYHHKAaTHBHBIMH
JNEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITUBHBIMU JACHCTBUSMH.

ITo3naBaTenbHBICe YHHBepCcaJbHbIe Y4eOHbIC JeHCTBHUS

ba3oBble j1oruyeckue aeiicTBu:

BBIABIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEeMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOIIEHUH MEXIy MOHATUAMH, (OPMYIUpOBaTH  ONpEAETCHHUS  IOHATHUH,
YCTAQHaBIMBaTh CYIIECTBEHHBbIH  MNpHU3HAK  KJIACCU(PHUKALMM, OCHOBAHMA Il 00O0OLIEHUS U
CpaBHEHHs, KPUTEPUH ITPOBOJIUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYyJIUPOBAaTh U MNpPeoOpa3oBbIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIIAITH ~ MATEMAaTHYECKHME 3aKOHOMEPHOCTH,  B3aUMOCBA3M W IIPOTHBOPEYUS B
¢dakTax, JaHHBIX, HAONIOACHUAX W YTBEPXKACHUAX, TMpeiaraTb KPUTCPUHU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUYUH;

JieNIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHUKH, JIEAYKTHBHBIX W HWHIYKTHUBHBIX
YMO3aKI4YECHUH, YMO3aKIIOYCHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO JI0OKa3aTeIbCTBA MATEMaTUUECKUX YTBEPXKICHUN (IIPSIMbIE U OT
IIPOTUBHOI'0),  BBICTPAWBaTh apryMEHTAlMI0, MPUBOAUTH MPUMEPbl U  KOHTPIPUMEDHI,
00OCHOBBIBAaTh COOCTBEHHBIE CY)KACHHUS U BHIBOJIBI,

BBIOMPATH CIIOCOO perieHus: yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpPATh HanOoJIee MOIXOASIIMUMN ¢ Y4ETOM CaAMOCTOSITENBHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBrble nccienoBarebCKue 1eiiCTBUA:

HCIIOJIb30BaTh BOMPOCHI  Kak HCCIIEI0OBATENLCKHUI WHCTPYMEHT [MO3HAHU,
(bopMyIHpPOBaTh BONPOCH], (DUKCHUPYIOIIME MPOTUBOPEUUE, MPOOJIEMY, YCTaHABIMBATHHUCKOMOE U
naHHoe, (GOopMUpOBaTh THIOTE3Yy, AapPryMEHTHPOBAaTh CBOIO TMO3HIMI0, MHEHHE; IPOBOJIUTH
CaMOCTOSITENIHO CIUIAHMPOBAHHBINA YKCIICPUMEHT, UCCIICIOBAHKE [0 YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTH4YeCKOTO OOBEKTA, SIBJICHUS, MPOIIECCa, BBISBICHHIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH,
SIBIICHHUSIMH, TIPOLIECCAMU,

CaMOCTOSATENILHO (hOPMYIUPOBATH 0OOOIIEHHS W BBIBOJBI IO Pe3y/bTaTaM MPOBEIEHHOTO
HAOJIIOZICHUS, MCCIICAOBAHUs, OICHUBATH JOCTOBEPHOCTh MOJYYECHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEeHHI;

NPOTHO3UPOBATh BO3MOXKHOE PA3BHUTHE IMPOIECCA, a TAKXKE BBIIBUTATh TPEITOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.



Pa6ora c undopmanueii:

BBISIBIIAITH JeUIUTHl MHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha BOMPOC M JIS
peleHus 3a1ayu;

BBIOMpAaTh WMHPOPMAIMIO W3  HCTOYHUKOB  PA3UYHBIX  THUIOB, aHAJIM3UPOBATH,
CUCTEeMAaTH3UPOBATh W  HUHTEPIPETHPOBATH HWH(MOPMALUIO pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBICHUS;

CTPYKTYpUPOBaTh HHPOPMAIIHIO, IPEACTABIATH €€ B pa3INuHbIX (opMax, MIUTFOCTPUPOBATD
rpadu4ecKky; OICHMBATh HAaA&KHOCTh WH(POPMAIMH IO CAMOCTOSTENHFHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM, C(HOPMYITHPOBAHHBIM CAMOCTOATEIIBHO.

KomMmMyHuKkaTHUBHBIE YHUBepCcaJbHble Y4eOHbIE JelCTBHS:

BOCIIPUHUMATh M  (OPMYIUPOBATH CYKACHUS B COOTBETCTBHHM C  YCIOBHSAMH U
HeNsIMU OOIeHHS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX MITMCHMEHHBIX
TEKCTax, 1aBaTh MMOSICHEHUS 110 X0y PELIeHUs 33]]aui, KOMMEHTUPOBATh MOIY4YEHHBIN pe3ylbTarT;

B XO0J€ OOCYXIEHHUs 3a/aBaTh BOIPOCHl MO CYIIECTBY OOCYKIaeMOH TeMbl, MPOOJIEMBI,
pemraeMoil 3a7a4d, BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa IOWUCK DPEIICHHsS, COIOCTABIATh CBOU
CYXKIIEHUS C CYXJCHUSMHU JPYTMX YYaCTHHKOB JHMAajora, oOHapy>KUBaTh Pa3iW4YHe U CXOJCTBO
MO3HIINH, B KOPPEKTHOH popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHS,

IpPEJCTAaBIATh Pe3ylbTaThl DPELICHMs 3aJaud, OSKCIIEPUMEHTa, HCCIEeIOBaHMSA, IMPOEKTa,
CaMOCTOSTENIFHO BBIOMPATh ()OPMAT BBICTYILICHUS C YUIETOM 3a/1a4 MPE3CHTAUN U 0COOEHHOCTEH
ayIUTOPHH.

PeryasiTuBHble yHMBepcaJibHble yueOHbIe 1elCTBUSA

Camoopranuzanus:

COCTaBJIATH IUIAH, AJTOPUTM peIIeHUs 3aJauyd, BBHIOMPATh CHOCOO pelIeHUs ¢ y4ETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTHPOBATH
BapHaHTHI pEeHICHUH ¢ y4ETOM HOBOM HH(DOpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JIEKT:

BJIAJICTh HABBIKAMH TMO3HABATEIHLHOM pe(dIEKCHN KaK OCO3HAHMSI COBEPIIAEMBIX IEHCTBUN U
MBICITUTENBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJIETh CIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS
MpolLecca U pe3ysbTaTa pelieH!s] MaTeMaTHYeCKOM 3a1a4u;

NPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INpPH PEHICHUH 3a7a4d, BHOCHTH
KOPPEKTHUBHI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATH COOTBETCTBUE PE3y/IbTaTa IEIH U YCIOBUSIM, OOBSICHITH MMPUUUHBI JJOCTHKCHHUS
WIN  HEAOCTW)KGHHUS  pPE3yJIbTaTOB  JESATEIbHOCTH, HAXOJWUTh OMIMOKYy, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEMMYIIECTBA KOMAaHAHOW M WHAMBHAYAJIbHON pabOTHI MpH
pelieHnd y4eOHbIX 3ajJay, MPUHUMATh [edb COBMECTHOW JAESTeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOThI, pacmpeneNsTh BHIBI paboOT, OTOBApUBATHCI, OOCYXIATh
MPOIIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSHECKOIBKUX JIIOICH;

y4acTBOBaTh B  IpynmoBbIX  (opmax pabGotrel  (0OcyknaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOIHITH CBOIO YacTh PAOOTHI U KOOPIUHUPOBATH CBOUICUCTBUS C
IpYTMMH 4YJI€HAMHM KOMAaHJIbl, OILEHMBAaTh KAaueCTBO CBOET0 BKJIaJa B OOLIUH MPOAYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.



PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIbBHASA 3AIIMCKA

YueOHbIil Kypc «Ausredpa ¥ Havajlla MaTeMaTHYECKOTO aHalU3a» SBIACTCS OIHUM U3
HanOoyiee 3HAYMMBIX B TPOTPaMME CpETHEro Mpo(ecCHOHANBHOTO0 00pa3oBaHMs, MOCKOJBKY,C
OJTHOW CTOPOHBI, OH OOECIeYMBAeT MHCTPYMEHTAIbHYI0 0a3y Al M3Y4eHHUs BCEX €CTECTBEHHO-
HAay4YHBIX KYypcOB, a C  Jpyrod  cTOpoHBL,  GOPMHUPYET  JIOTUYECKOE U aOCTPAKTHOE
MBIIUICHHE OOYYaloIIUXCcs Ha YpPOBHE, HEOOXOOUMOM [ OCBOEHHUS Yy4YEOHBIX KypCOB
nH(pOpMATHKH, O0OIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax ydeOHOro Kypca «Anredpa u
Havaja MaTeMaTHYeCKOTO aHaln3a» OOy4aromuecs OBJAJCBAIOT YHHUBEPCAJIBbHBIM S3BIKOM
COBPEMEHHOU HayKH, KOTOpast pOPMYyIUPYET CBOUAOCTHIKCHHS B MaTeMaTHIecKoil popme.

VY4eOHbIl Kypc anreOpbl U Haval MAaTeMaTHYEeCKOTO aHaiM3a 3aKiIaJbIBaeT OCHOBY JIJIs
YCIICITHOTO OBJIAJICHUSI 3aKOHAMH (PU3UKU, XUMUU, OUOJIOTHH, MOHUMAHUSIOCHOBHBIX
TEHJCHIMM SKOHOMHMKM HOOUIECTBEHHOM KU3HH, 103BOJISIET OPUEHTUPOBATECS B COBPEMEHHBIX
IUPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIONB30BaTh HMX B IOBCEIHEBHOU
Ku3HH. B TOXe BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I U JIOTUYCCKU CTPOrMMU MATCMATHYCCKUMU
KOHCTPYKIUSIMU Pa3BUBACTYMEHHE HAaXOAUTh  3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTb
YTBEPKICHUS, MCIIOJIb30BATh 000011IeHNEe ¥ KOHKPETHU3aI1I0, a0CTparupoBaHKE M aHAIOTHIO,
dbopMupyeT KpeaTHBHOE W KPHUTHUECKOE MbIIUIeHHe. B Xoze wusydenws anreOpsl M Hadaml
MaTEeMaTHYeCKOT0 aHalW3a Ha YPOBHE CpeaHero odmero oOpa3oBaHUsS 0O0YUYAOIIUECS IMOTYYArOT
HOBBIA OIBIT PEIICHUs TPUKIATHBIX 3a/lad, CaMOCTOSITEIHHOTO TOCTPOSHHUS MAaTeMaTHYECKUX
MOJeNel peanbHbIX CUTyallMd W UWHTEPIPETAllud TMOJYYCHHBIX DEIICHUM, 3HAKOMSTCS C
npuMepaMyd MaTeMaTHYeCKHX 3aKOHOMEPHOCTe B MpHUpoAe, HayKe U B HCKYCCTBE, C
BbIAAIONIUMHUCA MATEMATUUCCKUMU OTKPBITHUAMU U UX aBTOpaMI/I.y‘le6HLII>'I KypcC aJIF€6pI)I 1 HaydaJl
MaTEMATHYCCKOI'O aHajaiu3a 06J1a):[aeT 3HAYUTCIIbHBIM BOCIIMTAaTCJIBHBIM ITOTCHIIMAJIOM, KOTOpBIfI
peanmu3yeTcss Kak depe3 y4eOHBId MaTrepwall, CHOCOOCTBYIOIMI (POPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUsA, Tak M  4epe3  cHenuduky  y4eOHON  JAesITenbHOCTH,  TpeOyromiei
CaMOCTOSITENIBHOCTH, ~ aKKypaTHOCTH,  IPOJODKUTEIBHOW  KOHLEHTPAallMh  BHMMAHUA W
OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pPEe3yiIbTaT.

B ocHoBe Meromuku oOyueHHs anreOpe M HayajlaM MaTeMaTHYECKOrO aHalik3a JICKHT
JeSITEeTLHOCTHBIN MpUHIMI 00ydeHus. B cTpykType mporpammsl 1o anredpe W HavajaMm aHajiu3a
BBIICTISIIOTCA  CJIEAYIOIIME COZAEp)KATeIbHO-METOANYeCKUe JUHUHM: «Yucna u  BBIYHCICHUS»,
«DyHKIIUU U TpaQuKm», «YpaBHEHHSI U HEPABEHCTBa», «Hayana wmaremMaTuyeckoro
aHanu3a», «MHOKEeCTBa U JIOTHKa.

JanHblit y4eOHBIM Kypc SIBISIETCS WHTETPaTHBHBIM, IOCKOJIBKY OOBEAMHSET B cebe
COJIep)KaHWE  HECKOJIbKMX  MAaTeMaTH4YeCKUX  JUCHUUIUIMH:  anredpa,  TPUTOHOMETpUS,
MaTeMaTUYECKUM aHaiau3, Teopus MHOKecTB U apyrue. Ilo mepe Toro kak oOydarommecs
OBNIa/IeBal0OT BcE Ooyiee MIMPOKMM MaTEMaTUYECKHM amIapaTroM, Y HHUX I10CJIE0BaTEILHO
(dbopMuUpyeTCsT U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYECKyIH0 MOJENb peasbHOI
CUTYyalluH, NPUMEHSITh 3HAHUA, MoJIydeHHbIE B y4eOHOM Kypce «Anrebpa M Hayana
MaTeMaTHUYECKOr0 aHaJIu3ay, ISl PEIIEHUs] CaMOCTOATENbHO CHOPMYITHMPOBAaHHON MAaTeMaTHYECKOM
3a/1a4M, a 3aTEMUHTEPIIPETUPOBATH ITOJIY4EHHbBIN pPE3yibTar.

ConeprxaTenbHO-MeToANYeCKast TUHUA «Hucna U BeIYMCICHUS» 3aBepliaeT (opMHUpPOBAHUE
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HABbIKOB HCIIOJIb30BaHUs JEUCTBUTEIBHBIX UYMCEN, KOTOpOE ObLIO HAYaTO HAa YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpeaHero obimiero oOpa3oBaHus 0c000€ BHUMAHHUE YACISCTCS
(OpPMUPOBAHHUIO TIPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKJIIOYAIOMIMX B CeOsl HCIIOJIIb30BaHUE
pas3TUYHBIX (HOPM 3amMUCH TEUCTBUTENBHOTO YHCIA, YMEHHE PAllMOHAILHO BBIOIHATH JEHCTBUS C
HUMH, JenaTh TPUKHUIKY, OLEHMBAaTh pe3yiapTar. OOydammuecs MOIYy4YalOT  HaBBIKU
MPUOIMKEHHBIX BBIYUCIICHUHN, BBIMOTHEHUSI JACHCTBUN C YMCIIaMH, 3allMCAHHBIMH B CTaHJAPTHOM
(hopMe,uCTIONB30BaHUSI MATEMATHUECKUX KOHCTAHT, OIICHHUBAHHUSI YHMCIIOBBIX BBIPAKCHHIA.

ConeprxarenbHast JTUHUSA «YpaBHEHUS u HEpPaBEHCTBA peanusyeTcsi Ha
MPOTSKEHUH BCEro OOYYEHHs Ha YpOBHE CpeJHEro oOIIero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM
paszene TporpaMMbl MPEIyCMOTPEHO pelIeHHe COOTBETCTBYIOIUX 3anad. OOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU DPEIICHHUS 1ENbIX, PAIHOHATBHBIX, HPPAIMOHAIBHBIX,
MOKA3aTeNBHBIX, JIOTAPU(PMUUECKHX W TPUTOHOMETPUYECKHX YpPABHEHUH, HEPABEHCTB M HX CHCTEM.
[lomyueHHBIE YMEHHS WCHOJB3YIOTCS TPH HCCICAOBAaHWM (YHKIUA C TOMOIIBIO0 MPOU3BOIHOM,
pelleHny TPUKIAAHBIX 3a7a4 U 3aJa4 Ha HAXOXJACHHE HAuOOJBIINX M HAUMEHBIIUX 3HAYCHUI
¢byukiuu. JlanHasi coaepxaTenbHas JIMHUS BKIOYaeT B ceds Takke (OpMUpOBaHUE YMEHUN
BBITIOJIHATH PAcUY€ThI 10 opMysaM, TpeoOpa3oBaHUs IENbIX, PAIMOHATBHBIX, UPPAMOHATBHBIX U
TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BBIPAKCHUU, COACPKAIIUX CTENCHH W Jorapu]mel.
bnarogaps wu3ydeHuro anreOpaueckoro wmaTepuaia IMPOUCXOIUT JajbHeWIiee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPaKTHOTO  MBIIIICHUS  00ydaromuxcs, (HOPMHUPYIOTCS  HAaBBIKH
JNENyKTUBHBIX  PacCyKIeHWi, pabOTbl C  CHMBOJBHBIMA  (opmMaMu,  MpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJE pPaBEHCTB W HEpPaBEHCTB. AnreOpa mpesiaraer
3¢ GEKTUBHBIE UHCTPYMEHTBI [T PEIICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aj1a4, HArJISIHO
JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopepxatenbHo-MeTonuyeckas JUHUA «DPyHKIMH U TpadUKW» TECHO NEpPeryieTaeTcs C
JIPYTUMU JTUHUSMU Y9€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIIE 3a7aéT MOCIeI0BaTeIbHOCTh
M3y4YeHHUS  MaTepuana. V3yueHue  CTENEHHOW, TMOKa3aTeNbHOW, JIOTApUPMHUYECKOU |
TPUTOHOMETPUUYECKUX (DYHKIIMH, UX CBOWCTB M rpaMKOB, HCIOIb30BaHUE (DYHKITUHN TS pEIICHHS
3a/1a4 U3 APYruX Y4eOHBIX IPEAMETOB U PEaTbHON JKU3HHM TECHO CBA3aHO KaK C MaTeMaTHYECKHM
aHAJIU30M, TaK U C pelIeHHeM ypaBHEHHI U HepaBeHCTB. [Ipu 3Tom OosbilIoe BHUMaHUE YAeNIseTcs
(hOpMHUPOBAHHUIO YMEHUS BBIpaXaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY Pa3TMYHBIMU BETUIMHAMH,
WCCIIeoBaTh MOMy4YeHHBbIE (YHKIMH, CTPOUTh UX Tpaduku. Marepuan conepx aTeJbHOU JTUHUN
HaIleJICH Ha pa3BUTHE YMEHHMH M HABBIKOB, MO3BOJISIONIMX BHIPAXKaTh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B Pa3jMYHON (opMme: aHAIUTHUECKOU, rpaduueckoil u cioBecHoi. Ero msydenue
CIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K OOOOIICHHIO |
KOHKpETHU3alli1, UCTOoNb30BaHui0 aHanorui. ComepxarenpHas uHus «Hagama maremartnueckoro
aHaIn3a» MO3BOJISIET CYIIECTBEHHO pPACHIMPUTh KPYr Kak MaTEeMaTU4YeCKHX, TaK U
MPUKIAIHBIX 3a]ad, JOCTYIMHBIX OOYYarolmMMCs, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH
UCCIeI0OBaTh U CTPOUTh Tpaduku QYHKIHA, ONpeneisiTh HMX HAWOONbIINE U HaWMEHBIINE
3HAYEHUS,BBIYUCIIATH IJIOLIAAH buryp u 00BEMBI  TeJl, HAXOAUTh CKOPOCTH U
yckopeHus nporeccoB. ConepkaTesbHasi JTUHUS OTKPHIBAET HOBBIE BO3MOXHOCTH TOCTPOCHUS
MaTEeMaTHYECKHX MOJIEeH peallbHbIX CHUTYallMil, HaXOXACHHUS HAWIY4YIIero pEIICHHUS B
MPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3aJja4ax. 3HAKOMCTBO C OCHOBaMu
MaTeMaTUYEeCKOT0 aHAIM3a CIIOCOOCTBYET  Pa3BUTHIO a0CTPaKTHOr0,pOpMaTbHO-IOTHYECKOTO U
KpEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHI  pacrio3HaBaTh MIPOSIBIICHUS 3aKOHOB
MaTeMaTHK{ B HayKe, TEXHUKE U HUCKYCCTBE.

OOyJaromuecss y3HAIOT O BBINAIOIIUXCS Pe3yabTaTax, IMOJYYEHHBIX B XOJE€ Pa3BUTHUS
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MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

COI[ep)KaTeJ'H)HO-MCTOI[I/ILIGCKEUI Juansa «MHOXECTBa U JIOTUKA» B OCHOBHOM IIOCBJIIICHA
QJICMCHTaM TCOPHUU MHOKCCTB. TGOPCTI/IKO-MHO)KCCTBCHHLIG MNpEACTABJICHUSA ITPOHU3LIBAKOT BCCh
KypcC HIKOJIbHOM MaTeMaTUKH W MpeJiaraloT HanOosiee yHUBEepCaIbHbBIN SI3bIK, 00bEIUHSIONIUN BCe
pazzenbl MaTeMaTHKHU U €€ MPUIOKEHUN, OHU CBA3BIBAIOT Pa3Hble MaTeMaTUUYECKUE AUCLMILIUHBI B
equHOe Imenoe. [lodToMy BaKHO JaTh BO3MOXHOCTh OOYyYarOmeMyCs IOHHMATh TEOPETHKO-
MHOKECTBEHHBIN SI3BIK COBpeMeHHOﬁ MAaTCMAaTUKNU W HUCHOJB30BATH €TI0 IJIA BBIPAKCHHUA CBOUX
MBICJICH.

B yuebGHOM Kkypce «AnreOpa M Havala MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKKe
OCHOBbI MaTeMaTHYECKOI'O MOJEIUPOBAaHUS, KOTOpble TMpHU3BaHbl CHOPMHUPOBATH HABBIKU
IIOCTPOCHHsT MOJENECH peajbHbIX CHUTyallud, HCCIEAOBAHUSA OTUX MOJECIEH C IOMOIUBIO
arrapara aJII‘66pBI U MAaTEMAaTHYCCKOI'0 aHajin3a W HUHTCPIPCTALIMHW TOJYUYCHHBIX PE3YyJIbTATOB.
Takue 3amaHus BIUIETEHBI B KaXKIBIA M3 Ppa3[eiOB MPOTpaMMbl, TOCKOJBKY BeCh MaTepual
yu4eOHOro Kypca UIMPOKO UCHOJB3YyeTCsl AN pellieHus MpUKIaaHbIX 3anad. [lpu pemienun
peaNbHbIX MPAKTUYECKUX 3a/a4 oOyyarouiuecs: pa3BUBAIOT HAOIIOAaTEIbHOCTh, YMEHNUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, MCIOIB30BATh AHAIOTHIO, 0000IIaTh W KOHKPETHU3HPOBATH
npobnemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHHS MPUKJIAIHBIX 33]]a4 OpraHu3yeTcs
B IIPOLIECCE U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa U Hauaaa MaTeMaTHYeCKOT0 aHATH3ay.

OO6miee yncao 4acoB Ui M3YYeHHUsST y4eOHOro Kypca «AnreOpau Hadaja MaTeMaTHYECKOTO
aHaym3a» — 176 dacoB, H3 KOTOPHIX 126 4WacoB - oOs3aTenbHas ayauTopHas Harpyska u 50
9acoB - BHEAYJAHTOPHAS CAMOCTOSTEIbHAS padoTa CTYICHTOB.

COJEP)KAHUE OBYYEHUA

NEPBBIA KYPC OBYUEHMUSI

Yucaa v BBIYMCIEHUS

Panmonaneubie uyucia. OOBIKHOBEHHBIC W JICCATUYHBIC APOOH, MPOIEHTHI, OECKOHEUHEIC
nepuogudeckue  Apodu.  Apudmernueckue ~— omepanuu ¢ PANHOHAIBHBIMH  YHCIaMH,
npeoOpa3oBaHKs YHUCIOBBIX BbIpaxkeHHi. [IpumeneHune apoOeil M MPOIEHTOB ISl PEIICHHS
MPUKJIAHBIX 33]1a4 U3 PA3JIMYHbIX OTpAciell 3HAHUM U PealbHOW KU3HH.

JeiicTBuTenpHble yucia. PanmoHanbHble W UppalMOHANbHBIE YHcla. ApudmMeThdeckue
orepanuu C JeUCTBUTENbHBIMU uYuciaamMu. [IpuOnukEHHbIE BBIUMCICHHS, MpaBUiIa OKPYIJICHHUS,
MIPUKHJIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUI.

Crernenb c mensiM mokasarenem. CraHmaptHas ¢opMa 3amuch JIEHCTBUTEIBHOTO YHCIA.
HcnonwzoBanue  moaxoasmieid  (OpMBI  3amUCH  JEHCTBUTENBHBIX  YHCEN AJIs PElICHHS
MPAKTUYECKUX 33/1a4 U MPEACTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTYpaJIbHOU cTeneHu. JleicTBUA ¢ apu(METUIECKIUMH KOPHIMH
HAaTypaJIbHON CTEICHU.

CuHycC, KOCMHYC M TAaHT€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHeHUs1 M HEPaBEHCTBA

ToxnecTBa U TOXIECTBEHHBIE TpeodpazoBanus. [[peoOpa3oBaHue TPUTOHOMETPUUECKHX
BblpakeHUil. (OCHOBHBIE TpUTOHOMETpUYECKHEe (OpMyNbl. YpaBHEHHE, KOpPEHb YpaBHEHHUS.
HepaBeHcTBO, pemieHue HepaBeHCTBAa. MeToa UHTepBaJoOB. PemieHwe wLenblXx U JpoOHO-
palroOHAIBHBIX YPAaBHEHHI U HEPaBEHCTB. PellieHre nppalmoHaIbHBIX YPaBHEHUI U HEPABEHCTB.

12



Pemienune tpuronomerpuyeckux ypaBHeHHU. [IpuMeHeHUE ypaBHEHUW U HEPABEHCTB K PEUICHUIO
MaTEMaTHYCCKUX 3a1a4 U 3aa4un3 pa3IMIHbIX oOiacreit HAayKH U peaHBHOfI JKHU3HU.

DOyHKIUM U TPpapuKn
Oyukuusa, crnocoObl 3amanHus ¢yHkuuu. [padux ¢yHknuu. B3aunmHO oOpaTHBIE QYHKIMU.
OO6nactp onpeneneHus u MHO>KECTBO 3HA4YEHMI ¢ynkuun. Hymu byHKIUH.
[IpomexxyTkn 3HaKonmocTosHcTBA. UETHple M Heu€THble QyHKuuM. CreneHHas ¢QyHKIUS C
HaTypajJbHbIM M IIeJbIM IoKa3aTteneM. E€ cBoiictBa urpaduk. CpoiicTBa U rpaduk KOpHS N-oi
CTeneHu. TpuroHoMeTpudeckas OKpPYKHOCTb, OIpEJEIeHNe TPUTOHOMETPUUECKUX (YHKIMN
YHCIIOBOTO apryMeHTA.

Hauana maTemaTH4yecKoro anajaimusa

[TocnenoBarenbHOCTH,  COCOOBI  3aJaHusl  MOcJenoBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIeI0BATEILHOCTH.

ApudmeTrueckass M TeOMETpUYecKass  Mporpeccud.  beckoHedHO  yObIBaromias
reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH TeOMETPUYECKOW MPOrPEecCU.
@dopmyna CIOXKHBIX MPOLEHTOB. Vcmonap3oBaHHE MNPOrpeccUd JUIsl PELIEHUs peajbHBbIX 3ajad
MIPUKIJIAJTHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHosecTBO, omepanMu HaJ MHokecTBaMu. Jluarpammbl Oiinepa—BenHna. Ilpumenenue
TEOPETUKO-MHOXXECTBEHHOI'O anmnapara Uil OIUCAaHHUS DPEAIBHBIX MPOLIECCOB U SBICHUH, IIPU
peIIeHNH 331249 U3 IPYTUX Y4eOHBIX MTPEIMETOB.

Onpez[eneHI/Ie, TeOopeMa, CICACTBUC, 1OKA3aATCIILCTBO.

BTOPOHM KYPC OBYUYEHUSA

Yuciia ¥ BBIYUCTICHUSA

Harypanbuble u 1nensle uucna. IlpusnHakum pemumoctn  wenbix uucenl. CreneHb ¢
panroHaTbHBIM MoKa3zaTeneM. CBOMCTBA CTENICHH.

Jlorapudm uncna. JlecsTHUHBIC U HATYpPAIbHBIC JIOTAPU(MBL.

YpaBHeHUs1 U HEPABEHCTBA

[IpeoOpazoBaHne BhIpaXCHHM, cojaepxamux Jorapudmel. IIpeobpazoBanue BBIpAKEHUH,
COJIepKalIMX CTENEHW C palUMOHAIBHBIM TOKazareneM. Ilpumepbl TpPUTOHOMETPUUECKHUX
HepaBeHCTB. [loka3zarenpHble YypaBHeHHMs] W HepaBeHCTBa. Jlorapudmmuueckue ypaBHEHUS W
HepaBeHCTBa. CHCTEMBl JIMHEWHBIX YypaBHeHUM. PemeHue NpUKIAAHBIX 3aJad € IMOMONIBIO
CHUCTEMBbl JIMHEHHBIX ypaBHEHUU. CHCTEMbl M COBOKYIHOCTH pPAIlMOHAJIBHBIX YpPaBHEHHUU H
HepaBeHCTB. [IpuMeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTUYeCKUX3aaay 1
3a]a4 U3 pa3UYHBIX 00JacTell HAYKH U peabHON JKU3HU.

DOYyHKIUH U TPapUKH

Oynkius. [lepuognueckue ¢pynkuuu. IlpomMexyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbI
U MUHUMYMBI QyHKIMM. Hanbomnbiee 1 HauMeHblee 3HaueHHe GyHKLIMUHA TPOMEXKYTKE.

Tpuronomerpudeckue GyHKIUH, UX CBOHCTBA U IPaPUKH.

[Toka3zarenbHas u jorapupmuyueckas QyHKIUHM, UX cBOMCTBa U rpaduku. McnonszoBanue
rpadukoB pyHKIUH AJ1 peleHns] ypaBHEHUH U TUHEHHBIX CUCTEM.

Hcnonb3oBanue TpadukoB (GYHKIUN [UIS HCCIENOBAaHHUS IPOLECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIXIIPEIMETOB U PEAIbHON KU3HH.
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Havaja MaTeMaTH4€CKOIro aHAJIHN3a
HenpepeiBable QyHkunu. MeTon HMHTEpBaJIOB ISl pelleHus HepaBeHCTB. [Ipom3BojHas
¢bynkuuu. ['eomerpuueckuii u pusnyeckuii CMbICI IPOU3BOTHOM.

[TpousBoaHble 3yI€eMEHTAapHbIX (PYHKUUNA. DPOpMyIbl HAXOXKACHHS MPOU3BOJAHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITHIA.

[IpumeHeHne  MOPOM3BOAHOM K UCCIENOBaHMIO  (QPYHKUMH Ha MOHOTOHHOCTb

[TprMeHeHne NpOU3BOIHOM /17151 HAXOKIEHUS HaWIY4Ilero peleHusl B IPUKIIaJHbIX 3aa4ax,
JUTSL OTIPEJICIICHUSI CKOPOCTH IIPOoILiecca, 3aJaHHOTO (POPMYIIOi UK TPaPUKOM.

[lepBooOpaznass. Tabmuua nepBooOpasHbix. MHTerpam, ero reoMeTpUYecKudl U
¢buzmveckuii cMbici. Beraucienne unaterpanano ¢dopmyine Herotona—JleitoHuma.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus: 00y4yaronuiics moxy4mT cienyrolre IpeIMeTHbIe Pe3yabTaThl:

Yuca 1 BLIYUCIEHUA:

OTICPUPOBATh TOHATHAMH: PAIMOHAJIBLHOEC W JACHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS H
JecsATUYHAsT JpoOb, MPOIEHTHI, HATYPAJbHOE, IEJI0€ YHCIIO, MCIOJIb30BaTh NMPHU3HAKH JICIUMOCTH
LIEJIBIX YHCEJ, Pa3JI0KEHUE YUCIIa HA TPOCThIE MHOKUTEM JJIsSl PEIICHUS 3a/1a4;

BBITIOJIHATH apU(PMETHUESCKHE OTICPAIMH C PAIMOHAIBHBIMU U JEHCTBUTEILHBIMHU YHCIIAMH;

BBITIOJIHATh TMPUONMKEHHBIC BBIYKMCIICHHSI, WCIOIB3YS TIpaBWia OKPYIJICHHS, JeNiaTh
IIPUKHJIKY U OLICHKY PE3YJIbTaTa BBIYUCIICHUM;

ONEPUPOBATh TMOHATUSAMH: CTENEHb C LEIbIM IMOKAa3aTelieM, CTENEHb C PalUuOHAIBHBIM
MoKaszaTesieM, CTaHaapTHas (hopma 3amucH IeHCTBUTEIHHOTO YHCIa, KOPEHb HATypaJbHOM CTETICHH,
HCIIOJIB30BATh HOI[XOILSIIIIYIO q)OpMy 3aIInucu HCﬁCTBHTCHLHBIX qucell ajis peHICHI/ISI HpaKTI/I‘IGCKI/IX
3a1a4n HpeI[CTaBJIeHI/DI JaHHBIX,

ONEPUPOBATH MOHATUSAMH: CUHYC, KOCUHYC U TaHT€HC NMPOU3BOJIBHOIO yria, UCIOJIb30BaTh
3aIUCh TPOU3BOJIBHOTO YTJIa Yepe3 0OpaTHBIE TPUTOHOMETPpUUYECKHUE (YHKITUH;

OTIEpUPOBATH OHATUAMH: JIOTapU(PM YUCIIa, JECATUUHBIE U HATypaIbHBIE JIOTapU(MBI.

YpaBHeHNsI U HEPABEHCTBA:

ONEPUPOBATh TMOHATUSIMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, LEJ0€, pPalMOHAIBHOE,
MppalMOHANILHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BBINOJIHATE peodpa3oBaHUs TPUTOHOMETPUIECKUX BBIPAKEHHUN 5 peuars
TPUTOHOMETPUYECKUE YPaBHEHU,

BBITIOJIHATH MPEOOpPa3OBaHMs LEJBIX, PAUOHAIBHBIX M HPPAIMOHAIBHBIX BBIPAKCHUNA U
peuaTh OCHOBHBIE TUIIBI LIEIIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUIN U HEPABEHCTB;

NPUMEHATh YPAaBHEHUS W HEPABEHCTBA ISl PELICHHs] MaTeMaTHYeCKHX 3aJad W 3ajaad H3
pa3IMYHBIX 00JIaCTeH HAYKU U PeaibHOU JKU3HHU;

MOACIIMPOBATE PCAJILHBIC CHUTyallUM Ha A3BIKC aJII‘e6pBI, COCTABJIAAITb BBIPAXCHUA,
YpaBHCHHSA, HCPABCHCTBA 110 YCJIOBUIO 3adaydu, HUCCICAOBATb IIOCTPOCHHLIC MOJICIN C
MCIOJIb30BaHUEM armapara anreopsi;

MPUMEHSTh CBOMCTBA CTENEHU JUIsl IPeoOpa30BaHUsI BHIPAKEHU, ONEepUPOBATH TOHITUIMHU:
IMOKa3aTCJIbHOC YPAaBHCHUEC W HECPABCHCTBO, PCIIATh OCHOBHBLIC THUIIBI IMOKA3aTCIIbHBIX ypaBHeHI/II\/’I n
HEPABEHCTB;

BBIMOJHATh PE0Opa3oBaHUs BBIPAXKEHUN, COAEpXKAIIMX JIOrapudMBbl, ONEPUPOBATH
IIOHATUSIMU: norapmbMqucxoe YpaBHCHHUEC W HEPABCHCTBO, PCIIATb OCHOBHBLIC THIIbI
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Jorapu(MUUECKUX YPaBHEHUH U HEPABEHCTB;

HaXOIUTh PELIECHUS MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh MOHATHAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUM M €€ pelIeHue, HCIOIb30BaTh
CUCTEMY JIMHEMHBIX YPaBHEHUH I pELICHUS TPAKTUYECKUX 3a]1a4;

HaXOJIUThb pPELICHUs MPOCTEHIIMX CUCTEM U COBOKYIIHOCTEM PALMOHAIBHBIX YPABHCHUN U
HEPABCHCTB;

MOJICJIUPOBaTh pealbHble CHUTyallMd Ha S3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI IO YCIOBHIO 3a7a4M, MCCIIEIOBATh IIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAHUEM arlIapara aareopsbl.

DYHKIUHA U TPaPUKH:

OTIEPUPOBATH MOHATUAMH: QYHKIHSI, CTIOCOOBI 3aMaHus (PYHKIINH, 00JIaCTh OMPECTICHUs U
MHOYECTBO 3HauUeHUH QyHKIMHU, rpaduK QYHKIUH, B3aUMHO 0OpaTHbIe (PYHKIHH;

OIIEpPUPOBATH MOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKIIUH, HYIH (QYHKINHU, TPOMEKYTKH
3HAKOINOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduku GYHKUUHI UI pELIeHNs] ypaBHEHUI;

CTPOUTh W 4YMTaTh TIpadUKu JMHEHHONW (YHKIMM, KBaapaTUYHON (YHKLMH, CTETIEHHOU
(GYHKLNU C LENbIM IIOKa3aTeseM;

UCTIONIb30BaTh Tpaduky (QYHKIHMA A7 MCCIIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH mpu
pelieHNH 33734 M3 JPYruxX Y4eOHBIX INPEAMETOB M PEalbHOM JKU3HHU, BBIpaKaTh (opMyIamu
3aBUCHUMOCTH MEXy BEIIMUNHAMM.

ONEpUPOBATh MOHATUAMHU: IMEpPUOAMYECKas (QYHKIHS, HPOMEKYTKM MOHOTOHHOCTH
GyHKIMM, TOYKH JKCTpeMyMma (yHKUMH, HauOoJiblllee M HaWMEHblIee 3HAYeHUs (DYHKIUU Ha
MIPOMEKYTKE, UCTIONB30BaTh UX JUIS UCCIEAOBAaHUS (QYHKIIUH, 3aJaHHOH rpaguKoM;

OIepupoBaTh MOHTHSIMHU: rpaduku [I0Ka3aTeIbHOM, norapupMUUEcKol U
TPUTOHOMETPUUYECKUX (PYHKIMHA, N300pakaTh UX HA KOOPAWHATHOMN INIOCKOCTH MHCIIONB30BaTh JUIs
pelIeHns YypaBHEHUI U HEPABEHCTB;

n300pakaTh Ha  KOODAMHATHOM  TUIOCKOCTH  rpaduKW  JMHEHHBIX  YpaBHEHUH U
HCIIOJIb30BaTh UX JJI PEIIECHUS CUCTEMBI IMHEWHBIX YpaBHEHUH;

UCIMOJIb30BaTh rpaduku GyHKIMNA U1 UCCIIEAOBAaHUS IPOLIECCOB M 3aBUCUMOCTEN U3 APYIUX
YUEOHBIX TUCLUILINH.

Havana maTeMaTH4ecKOro aHajamu3a:

OnepupoBaTh MNOHATUSIMH: IIOCJIEAOBATEILHOCTb, apU(PMeTHYecKass U IeoMeTpuuecKas
IIPOTPECCUHU; ONEPUPOBATh MOHATUAMHU: OECKOHEUHO YOBIBaIOIlasi reoMeTpHuecKas Mporpeccus,
cyMMa OECKOHEYHO YOBbIBAIOILEH TI€OMETPUUYECKON IMPOrpecCcuy; 3aJaBaTh I10CIIEI0BATEIbHOCTH
Pa3IMYHBIMM CIIOCO0AMH; HMCIOJIB30BaTh CBOMCTBA IOCIIEAOBATEILHOCTEH W MPOTPECCHid s
pelIeHUsIpealIbHBIX 3a/1a4 NPUKIIAJHOIO XapaKTepa.

OINEepUpOBATH MOHATUSAMU: HENpepbIBHAs (PYHKLHMSA, POU3BOAHAS (YHKIUH, UCIIOJIb30BaTh
TEOMETPUUSCKUIN M (PU3HUECKUI CMBICI POU3BOIHOM JIJIsl PEIICHHMS 3a/1a4,

HAXOJUTh TNPOM3BOJHBIC HIIEMEHTAPHBIX (YHKIMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BECHUS, YACTHOTO (PYHKIMIA;

UCMOJIb30BaTh IPOU3BOAHYIO JJIs  MCCIelOoBaHMA (YHKIMH Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSITh PE3YJIbTAThl UCCIIEI0BAHUS K TOCTPOEHUIO I'papUKOB;

HUCIIOJIBb30BAaTh IPOU3BOAHYIO JJIA HaxXOXACHUA HanuJIydmiero pCUICHUA B
IPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHUX, 3a/1a4ax;

ONEepUpOBaTh NOHATHUAMU: MEPBOOOpa3Has M HHTErpajig, MOHUMAaThb TI'€OMETPUYECKUN U
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(bu3MYECKHA CMBICT HHTErpaia;

HAXOJWUTh  NEPBOOOpa3HbIe  JJEMEHTAPHBIX  (DYHKIUH, BBIYMCIASATH  MHTETpas 10
dbopmyne Herotona—JIeitoHma;

pemaTh MPUKIAJIHBIC 33]aud, B TOM YHCIIE COIHMAIBHO-3KOHOMHUYECKOTO M (PU3HUYECKOTO
XapakTepa, CpeICTBAMU MaTeMaTHIECKOTO aHAaJIH3a.

MHo:kecTBa M JIOTHKA:

OHepI/IpOBaTI) IIOHATUAMH:. MHOXCCTBO, Ol'IepaIII/II/I Haa MHOXKECTBaAMH, HCIIOIb30BaTh
TeOpeTI/IKO-MHO)KCCTBeHHBIﬁ annapaT IJIA OIIMCAaHUA peaJII)HI)IX

MIPOIIECCOB U SIBIICHUH, MPH PEIICHUH 3a7ad U3 APYruX Y4eOHBIX MPEeIMETOB; OMEPUPOBATH
MOHATUSIMU: OIIPEEIICHUE, TEOPEMA, CJICICTBUE, 10KA3aTEIHCTRO.

dopmupyemMble KOMIIETEHITUT

Bemyckank, ocBouBmmii [IIIKPC, pomkeH o0namate OOMMMH — KOMIIETEHIIHSIMH,
BKJIIOUAIOIIUMU B ce0s1 CTIOCOOHOCTH:

OK 1. [ToruMaTh CyIIHOCTh M COIMAIBHYIO 3HAYUMOCTb OynyIie npodeccuu, mposBIATh K
HEW yCTOWYMBBIN HHTEPEC.

OK 2. OpranHuzoBbIBaTb COOCTBEHHYIO NE€ATEIbHOCTb, MCXOJS W3 ILIEIM U CIHOCOOOB €€
JOCTH>KEHHS, ONIPEACIICHHBIX PYKOBOAUTEIIEM.

OK 3. Amnanm3upoBaTh pa0OuUyl0 CHTYaIMIO, OCYIIECTBISATh TEKYIIMA U HWTOTOBBIN
KOHTpPOJIb, OLIEHKY M KOPPEKIHI0 COOCTBEHHOM J1€ATE€IbHOCTH, HECTH OTBETCTBEHHOCTh 3a
pe3ynbTaThl CBOCH PabOTHI.

OK 4. OcymiecTBisATh MOUCK HHPOpMAIIH, HEOOXOAUMOUN IS 3()(HEKTHBHOTO BBITTOJIHEHUS
npodeccuoHaNbHBIX 33/a4.

OK 5. Hcnonb3oBaTh  MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTHMH B
npodeccuoHaIbHO 1eATeTbHOCTH.

OK 6. PabGorate B kOMaHne, 3Q¢deKTMBHO OOMATHCA C KOJUIETaMH, PYKOBOICTBOM,
KJIINEHTAMH.

Bemyckuuk,  ocouBmmi  [IIIKPC, npomxen  obnagate  mpodeccHoHaTbHBIMU
KOMIIETEHIIUSIMU, COOTBETCTBYIOIIIMMH BUJAM JE€SATEIbHOCTH:

[ToaroroBka MaTepuagoB, MHCTPYMEHTA, 000PYyI0BaHUs, pabo4yero MecTa AJisi U3rOTOBIICHUS
XYJI0’KECTBEHHBIX U3JICNIUN U3 MeTalIa.

I[IK 1.1. OueHuBaTh KadyecTBO MATEpUANIOB, NPEIHA3HAYEHHBIX JJISI HM3TOTOBJICHUS
METAJUTMYECKUX XYI0KECTBEHHBIX U3CIHM.

I1K 1.2. [IpoBepsATh UCTIPAaBHOCTH HHCTPYMEHTOB M 00OPY/IOBaHHS.

BeinonHeHne TEXHOJIOrMYECKHX olepanuil mo o0padoTKe METayuioB, CIUIABOB C YYETOM
TPAIUIIMOHHBIX METOJIOB M3TOTOBJICHUS XYI0KECTBEHHBIX H3JICITHI.

[IK 2.1. BBINOAHATH 3CKU3 U3rOTAaBIMBAEMOIr0 U3EIHS.
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TEMATHYECKOE IINTAHUPOBAHUE

HaumenoBaHue pa3zaena Conep:xanue yueOHOro MmaTepuasa (OCHOBHOe H MPodecCHOHATBHO- O0béM | Dopmupyembie
(TeMBI) Kypea OpPMEHTHPOBAHHOE), 1a00paTOPHbIE M MPAKTHYECKHUE 3aHATHS, MPUKJIATHOM 9ACOB KOMTIeTeHIIHH
MOAYJIb (IIPH HAJIMYMH)
1 2 3 4
IEPBBII KYPC OBYYEHUSI 48/20
MHOXeCTBO, OTieparii Hal MHOXKeCcTBaMH. ParonansHbie uncina. OOBIKHOBEHHBIE U 10/4 OK 1
MI'uImKeCTBa pallHOHAJILHBIX 1 JIECATUYHBIE APOOH, TIPOLIEHTHI, OECKOHEUHbIE EPHOAMIECKHE IPOOH. OK 2 OK 3
ACHCTBUTCIIBHBIX THCCIL. ApudMeTHIECKHE ONIEPALIMKC AEHCTBUTENBHBIMU U PALMOHAILHBIMHA YHCIIAMH,
PaunonaibHble ypaBHEHNs peo6pa3oBaHusl YUCIIOBBIX BHIPAKEHUH. JleHCTBUTENBHBIE, PAIIMOHAJILHBIE U OK4 OK3
MHCPABCHCTBA MppalyoHanbHble yncia. TokIecTBa U TOKIECTBEHHBIE IPE0OpPa3OBAHMS. OK 6 IIK 1.2
YpaBHeHHe, KOpeHbypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTox
WHTEPBAJIOB. PemeHue mebix U IpoOHO - pallMOHABHBIX YPaBHEHUH HHEPABCHCTB.
CamocrosTenbHas paborta: Paboma co cnpagoyHounumepamypou no meme
«IIpusnaxu oenumocmu uuceny. Juacpammol diinepa—Benna. Ipumenenue opobeti u
NPOYEeHmMo8 Olisl peueHusi NPUKIAOHBIX3A0aY U3 PA3TUYHBIX OMPACiell 3HAHULU
peanvroul dcusnu. TIpubaudxicénuvle 8bluUCIeHUs, NPAGUIAOKDY2IeHUsL, NPUKUOKA U
oyeHka pezyrbmama gvluucienutl. [Ipeobpazoeanus Yuci08blx 8bipadceHull, peuieHue
VpasHeHUll U HePABEHCMS.
DYHKIMH U rpadHKH. Oyukuusa, cnocodbl 3ananus QyHkuud. B3ammuHo oOpathbie ¢yHkuuu. [padux 412 OK 2 OK 3
¢dbyakuun. O6acTh onpeneneHns 1 MHOXeCTBO3HaueHuH pyuakiuu. Hynmu ¢yHkimm.
CreneHs ¢ 1eNbIM IIOKa3aTeleM N n OK 4 OK5
[MpomexxyTku 3HaKONOCTOSTHCTBA. UETHBIE M HEYETHBIC (QYHKIMU. CTENEHb C IeIbIM
OK 6 1K 2.1.

nokazareneMm. CtangapTHast ¢opma 3amuch JAeWCTBUTENbHOro umncia. CreneHHas
¢byHKLUS ¢ HATYpalbHBIM U LENbIM Moka3aTeneM. EE cBoiicTBa urpagux.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEP:KAHUE

(coaepkaHue NMPUKJIATHOTO MOLY.JIs)

Hcnonp3zoBanue noaxoaduieit popmbl 3arucu 1eHCTBUTEIbHBIX YUCEI JJIs peLICHUS
MIPAKTHUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX.
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CaMocTosTeIbHAS pa60Ta: npeo6pa306aﬂue cmeneneli ¢ yeibim nokasamenem.

ApudmeTrnueckuii KOpeHb Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus 12/6 | OK2 OK3
N—0if CTEICHIL ¢ apu(MeTHYECKUMU KOPHSMHU N—oiicTeneHu. Pemenue nppaunoHanbHbIX YpaBHEHHHA OK 4 OK 5
1 HepaBeHCTB. CBoiCcTBa U rpadK KOpHS N-OHCTEIICHH
HppanroHaneHbIe ypaBHEHUS . OK61IIK 1.2
CamocTrodaTtenbHas pabora: npeobpazosanue uppayuoHaIbHbLX 8blpasiceHull. Pewenue
1 HEpaBCHCTBA OCHOBHBIX MUNO8 UPPAYUOHATLHBIX YpasHeHull u Hepasencms. llocmpoenue u
umenue epaghuxos KopHs N-oticmenexu.
CDOpMy.HLI TPUTOHOMETPHUH. CI/IHyc, KOCHHYC B TAHI'CHC YHUCJIOBOTrOapryMecHTa. ApKCI/IHyc, APKKOCHHYC U 18/6 OK2 OK3
TpI/IFOHOMeTpI/I‘IeCKI/IC YpaBHEHUSA APKTAHT'CHC YHUCJIOBOT'O apFYMeHTa.TpI/IFOHOMeT'pI/I‘-IeCKaﬁ OKPYXXHOCTB, OIIPCACIICHUC OK 4 OK 5
TPUTOHOMETPUUECKHUX (YHKIIMHA YUCIOBOTO aprymeHTa. OCHOBHBIC
TPUTOHOMETpHUECKHEe (HOPMYIIBI. OK6 IIK 2.1
CamocrosrenbHas pabora: /Ipeobpazosanue mpuzoHOMempuiecKux eblpaiceHul.
Pewenue mpuconomempuueckux ypagnenuii
TTocITe T0BATEIPHOCTH [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs TIOCIIEOBATEIbHOCTEH. MOHOTOHHBIE 412 OK 1
MOCJIeI0BaTEeIbHOCTH. ApupMeTHdecKast 1 TeOMETpHUECKasi IPOTPECCUH.
U IIPOrpeccun OK2 OK3
beckoneuHo yoObIBatomasreomeTpuaeckas nporpeccus. Cymma 6€CKOHEUHO
yOBIBarOIIIEeH TeoMeTprudecKoi mporpeccun. @opmyra CI0KHBIX TPOIICHTOB. OK4 OK5
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHHE OK 6
(comep:xkaHue MPUKJIATHOTO MOIY/JIs)
Hcnonp3oBaHue MPOTPECCUU TSl PELICHHsI peaTbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa
CaMocTodaTtenbHas pabota: Buinoinenue 0oMawnux npaKmuyeckux 3a0anuti no
JIEKYUOHHOMY KYPCY; NHOO20MOBKAUHPOPMAYUOHHBIX COOOUjeHULE
BTOPOU KYPC OBYYEHUS 78/30
Crenenb ¢ palOHATLHBIM CreneHs ¢ panuoHaabHBIM okasaTesnaeM. Coiictea crenenu. [IpeoOpazoBanue 12/4 OK10K2 OK3
IT0Ka3aTeICM. BBIPAKEHHH, COAEPKALIUX PALIMOHATIBHBIE CTEIEHH. OK 4 OK 5
Tokazarenbhas yHKIms. [Moka3aTeNbHbIC ypAaBHEHUSH HEPABEHCTBRA. OK 6
TlokasaresbHble ypaBHEHNA T[MokazatenbHas GyHKIUL, €€ CBOMCTBAHM IpaduK
1 HCPABCHCTBA CamocrosTesnbHas pabota: Peuienie nokazameibHblX YPAGHEHULL U HePABEHCE.
Jlorapudmueckas hyHKIHS. Jlorapudm umcna. JlecaiTHIHBICH HATYpPAIbHBIE TOTAPU(PMBIL. 12/4 OK 1
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Jlorapudmuueckue ypaBHEHUS

[TpeoGpa3oBaHue BbIpaKEHHI,COIEPKAIINX JIOTapU(MBL.

OK2 OK3

1 HepaBEHCTBA Jlorapudmuueckue ypaBHEHUSIM HEPABEHCTBA. OK 4 OK 5

Jlorapudmudeckas ¢pyHKIus, e€cBOMCTBA U TpaduK

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHHE OK 6

(conepxanue nmpukiaagaHoro moayJs) Ilpumenenne norapudma. Jlorapudpmuueckas

CIIUpaJIb B IPUPOJE, €€ MATEMATUUYECKHUE CBOMCTBA.

CamocrosTenbHas pabora:

IIpeobpazosanue svipasicenuil, cooepaicaujux io2apugmvi

Pewenue nocapugmuueckux ypasnenuii u nepageHcms.
TpHroHOMeTpHHecKH e hyHKIHH i Tpuronomerpudeckue GyHKIIUHN, UXCBOMCTBA U IpaUKH. 712 OK?2 OK 3
HX rpaduKH. IIpuMepsl TPUTOHOMETPUYECKUXHEPABEHCTB. OK4 OKS5

IIpojeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHNE
Tpuronomerpuueckue . OK 6 TIK 2.1

(conep:kaHMe NPUKJIAAHOTO MoayJisi) lcnonb30BaHue CBOMCTB .
HEPABEHCTBA .

TPUTOHOMETPHUYECKUX (YHKLUH B MPo(hecCHOHaNbHBIX 3aauax

CamocrosTtenbHas pabora:

Ananusz u cpagnenue 2paguxko8 mpueoHOMempuyecKux QyHKyul.

Pewenue npocmeviwux mpuconomempuieckux HepaseHcms.
[pousBoHasi. HenpepsiBHble GyHKIIMA. METOI HHTEPBAJIOB IS PEIEHHS HEPABEHCTB. 1715 OK 1
[IpuMeHeHHe POM3BOIHOM [MpousBogHas Gpynkuuu. ['eomerpuuecknii 1 GU3NIECKUICMBICIT IIPOU3BOIHOM. OK OK3

[TpousBoaHbIE 3NIeMEeHTapHBIX (yHKIUH. [Ipon3BoaHAsS CyMMBI, IPOU3BEACHUS, OK 4 OK 5

yactHOro pyHKuuii. IlpumeHeHne npon3BoIHONMK UCCIIE0OBAaHUIO (DYHKIIUN

OK6 IIK 1.1

Ha MOHOTOHHOCTb U 3KcTpeMyMbl. HaxoxkaeHne Hanbonb1ero 1 HAMMEHbILEro
3HaYeHUs PYHKIIMU HA OTPE3KE.

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHNE

(conep:kaHMe NPHUKJIAAHOrO MoayJsi) HaxoxzneHne onTuManbHOro pe3ysbpTaTa ¢
IIOMOILBIO IIPOU3BOJIHOM B IIPAKTUYECKUX 3a7adax

CamocrosTensHas pabora: [Ipumenenue npouz8o0HOLU 01 HAXOHCOEHUSL HAUTYHULe2O

peuleHust 8 NPUKIAOHBIX 3a0ayax, 01s onpeoeienusi CKopocmu npoyecca,3a0aHH020
Gopmynou unu epaghuxom. Coobwenus no meme «Mcmopus pasgumus
MamemMamuyecko20 aHaIu3ay
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Hurerpan u ero npuMeHeHus [TepBooOpa3znas. Tabmnuiia mepBooOpasHbIX. MIHTETpan, reoMeTpuIeCKuit 8/4 OK1
u ¢puzndeckuii cmpics uHTerpana. ®opmyna Hetorona—Jleitoaua. OK?2 OK?3
CamocTodarenbHas pabora:
‘ . OK 6 TIK 2.1
Buvruucnenue unmeepana no gpopmyne Hviomona—Jleiibnuya
Cucremsl ypaBHEHUM CucTeMbl IMHEHHEIX ypaBHeHuit. CUCTEMBI M COBOKYIHOCTH LEJIbIX, PAllMOHANBHBIX, | 8/4 OK 1
UPpaIMOHANILHBIX, IOKA3aTEeNbHBIX, TOrapu(PMUUECKUXypaBHEHUI 1 HEPABEHCTB. OK 2 OK 3
Hcnonp3zoBanue rpadukoB GyHKIUNAIA PEIICHUs] yPAaBHEHUI U CUCTEM. OK 4 OK 5
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHHE
(conepskaHue MPUKJIATHOTO MOYJIs) OK 6
Pewenue npuxnaonwix 3a0au ¢ nomowpio cucmemul TUHENUHLIXYPAGHEHU. _
IIpumenenue ypasHeruil, cucmemu HepaGeHCMS K peuleHUur0 Mamemamuieckux 3a0ay
U 3a0a4 U3 pa3iuyHuIX 001acmel HayKu U peailbHOU HCUSHUL.
CaMocTodaTenbHas paboTa: peuteHue cucmem ypagHeHutl
HatypanbHble u nienble uncina IIpr3HaKy 1EIUMOCTH LIENIBIX YUCEL. 2/1 OK2 OK3
CamocTosTenbHas pabora: OK 4 OK 5
Hamypanvnvie u yenvie yucna 6 3a0auax uz peaibHou HCUSHU.
[ToBTOpeHwue, 0600IICHHE, OcHoBHBbIE MOHATHUS Kypca anreOpbli Hayall MaTeMaTUYeCKOro aHanuza, 0ooomenue | 12/6 OK2 OK3
cucTeMaTHu3alus 3HaHuH! M CUCTEMAaTH3aIHs 3HAaHUH. OK 5
CamocTodaTtenbHas pabora:
Pewenue 3a0ay na noemopenue u 3akpenienue mamepuand.
BCETI'O: | 126/50
(176)
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PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS

IHOACHUTEJIBHASA 3AIINCKA

BaxHoCcTh yueOHOTO Kypca reoMeTpuu 00yCIIOBIICHA MPAKTUYECKON 3HAYUMOCTBIO
MeTanpeIMETHbIX U MPEIMETHBIX PE3yIbTaTOB O0YyUEHUs reOMETPUH B HanpaBJIeHUN
JUYHOCTHOTO pa3BUTUs oOyuaromuxcs, (opmupoBaHus (GYHKIMOHAIBHONH MaTeMaTHYeCKON
IPaMOTHOCTH, M3y4€HUS APYTUX Yy4eOHBIX TUCHUIUIMH. Pa3Butue y oOyuaromuxcsnpaBUIbHBIX
MPEJCTABICHUA O CYIIHOCTH U TPOHCXOXKACHUU T'€OMETPHUUECKUXAOCTPAKINA, COOTHOIICHUH
peasbHOrO U MEAIbHOT0, XapaKTepe OTPaKEHUS MATEMaTHYECKOW HAyKOH SIBJICHMHA W IMPOIIECCOB
peasbHOr0 MUpPA, MECT€ F€OMETPUUB CHCTEME HAayK M POJIM MAaTeMaTHYECKOro MOJAEIHPOBAHUS B
HAyYHOM TIO3HAHMM U B TPaKTHKE CIOCOOCTBYEeT (DOPMUPOBAHMUIO HAYYHOTO MHUPOBO33PEHHUS
O0ydJarommxcsi, a TaKkKe KayeCTB MBIIUICHUS, HEOOXOIWMBIX JUIA aJalTallid B COBPEMEHHOM
oOuiectBe. ['eomeTpus sABIsieTCS OTHUM U3 0a30BbIX IIPEAMETOB, TaK KakK o0OecreurBaeT
BO3MOXKHOCTh ~M3Y4YEHHS KaK JUCIMIUIMH €CTECTBEHHO-HAyYHOW HANpaBICHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MblieHHe, (GopMUpyeMoe HpH H3YyYEHHH OO0Yy4arolMMHCS MOHATUHHBIX
OCHOB TEOMETPHM M TIOCTPOCHHMU LIETIOYKM JIOTHUECKUX YTBEPXKACHUH B XOJE pelIeHHs
TreOMETPUUYECKUX 3aJay, YMEHHME BBUIBUTaTb M OMNPOBEpPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIL3YIOTCS MPU PEIICHUH 33724 €CTeCTBEHHO-HAYYHOTO ITUKJIa,B YACTHOCTHU U3 Kypca QU3HUKH.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTSIX
JesITEeTPHOCTH dYenoBeka. OpueHTalusi YesioBeKa BO BPEMEHH M TPOCTPAHCTBE — HEOOXOAMMOE
YCJIOBHE €r0 COIMAIBHOTO OBITHS, (JOpMa OTPAXKEHHS OKPYKAIOIIEr0 MUpPA, YCIOBHE YCHEIIHOTO
MO3HAHUS M aKTUBHOI'O NMpeoOpazoBaHus ACHCTBUTENbHOCTH. OnepupoBaHrie MPOCTPAHCTBEHHBIMU
oOpa3zaMu 00beqUHSET pa3Hble BHUJbI Y4eOHOM U  TPYAOBOM  JESATENBHOCTH,  SIBISIETCA
OJTHUM 3 TIPO(eCcCHOHANBHO BAKHBIX KAueCTB, MOATOMY aKTyalbHa 3amada (popMHUpOBaHUS y
o0y4aromuxcs MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHUS —
CYIIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K MPAKTHYECKOW MAEATEIBHOCTH 10 MHOTUM
HampaBJICHUAM.

Llens ocBOCHMS TTporpamMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE OOyUCHUS —
o0meoOpazoBaTelbHOE U OOIIEKYIBTYpPHOE pa3BUTHE OOYYArONIMXCS dYepe3 oOecredeHue
BO3MOYKHOCTH MPHOOPETEHUS M WCIOJIB30BAHUS CHUCTEMAaTHYECKUX T€OMETPHUYECKUX 3HAHUU H
JeHCcTBUH, CrIeMU(PUUHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPOAOJDKEHHsT 00pa3oBaHUs MO
CHEIMAIHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIH30BAHUEM T€OMETPHUH.

[lpuoputeTHBIMM 3aJauyaMu  OCBOEHHMS y4yeOHOro Kkypca «l'eomeTpun» Ha 0a30BOM
YPOBHE SIBIISIFOTCSI:

(bopMHpOBaHUE MIPEAICTABICHUS O TEOMETPHUU KaK YaCTH MUPOBOH KYJIBTYpPhI U OCO3HAHUE €&
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM,;

dopMHpOBaHHE TIPEACTABICHHS O MHOTOTPpAaHHMKaX M Telax BpalleHUs Kak o
BOXHEUIIINX MATEeMAaTUYECKUX MOJICIAX, MO3BOJISIOMINX ONUCHIBATh W M3Yy4aTh pa3HbIC SBICHHS
OKpY’KaloIIero MUpa;

dbopMHEpOBaHHWE YMEHHs paclo3HaBaTh Ha YEPTEXKaxX, MOJEISIX H B pPEaJbHOM MHpE
MHOTOTPaHHUKH ¥ Teja BpalleHHUs; OBJAJCHHWE METOJAaMH PpEHICHUS 3aJad Ha IOCTPOCHUS Ha
1300pakeHUsIX TPOCTPAHCTBEHHBIX (QUTYD;

dbopmupoBanue YMEHHUS OTIePUPOBATH OCHOBHBIMHU MOHATUSMU O
MHOTOTpaHHHUKAaX U TeJIaX BPALICHUs] U UX OCHOBHBIMHU CBOWCTBAMU;
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OBJIAJICHUE AQJITOPUTMAMH DELICHUS OCHOBHBIX THIOB 337134, (OPMHUPOBAHHE YMEHUS
MIPOBOJIUTH HECIIOKHBIE JTOKA3aTEeIbHBIE PACCYKICHHS B XOJIE PEIICHUS CTEPEOMETPUIECCKHX 3a/1ad
1 33/1a4 C IPAKTUYECKUM COJIEPKaHHEM;

pa3BUTHE  MHTEIUICKTYaJbHBIX M TBOPYECKMX  CIOCOOHOCTEH  0Oydarommxcs,
MO03HABATEIBHOM aKTUBHOCTH, UCCIIEOBATEIBCKIX YMEHHNA, KpUTUYHOCTH MBILIUICHUS;

dopMupoBaHne (GYHKIHMOHAIBHOM TI'PAaMOTHOCTH, PEJIECBAHTHOM TI'COMETPHM: YMEHHUE
pacro3HaBaTh MPOSBICHHUS T€OMETPHUECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX
KM3HCHHBIX CUTYAIMSIX U TPH U3YYEHUH APYTrUX YUeOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEW, (HOpMyIHpOBaTh MX Ha S3bIKE T'€OMETPUH M CO3[aBaTh I'€OMETPUYECKHUE
MOJIENT, TPHUMEHATh OCBOCHHBIH TE€OMETPHUYECKHH  ammapar Uil pPelIeHHs MpPaKTHKO-
OPHMEHTHPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATh M OLIEHHBATH IOJYYCHHBIEPE3YIIbTATHL.

OTIUYUTENEHOW OCOOCHHOCTBIO MPOTPAaMMBI IO TEOMETPUH SBISIETCSl BKIIOYCHHE B KypC
CTEpEOMETPUU B Hauyaje €ro M3y4yeHHs 3a/ay, pelIaeMbIX Ha YPOBHE HHTYHUTHBHOTO IMO3HAHMUS,
U ompenenéHHbIM 00pa30oM OpraHu3oBaHHAas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOT0 U MPOCTPAHCTBEHHOI'O MBILIUICHUS, CTUMYJIHPYET  NPOTEKAaHWE  WHTYUTHBHBIX
IPOLIECCOB, MOTHBUPYETK JajbHEHIIEMY H3ydSHHUIO TIPEIMETA.

[lpeamourennie oOTHAETCS HAMIATHO-KOHCTPYKTHBHOMY METOAy OOydYeHHs, TO €cTh
TEOPETHYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb NPEIMETHO- NPAKTUYECKON
NeSITETbHOCTH. Pa3BuTHe  NPOCTPAHCTBEHHBIX  NPEACTAaBICHUHY OOydaromMxcsi B Kypce
CTEPEOMETPUHU TIPOBOJIUTCS 3a CUET pemIeHMs 3aJadHa CO3JaHHEe IMPOCTPAHCTBEHHBIX 00Pa30B
3aJ]a4y Ha OTIEPUPOBAHME MIPOCTPAHCTBEHHBIMH oOpasamu. Co3manume o0pa3a MPOBOAMTCS C
OTOpOH Ha HATJLITHOCTB, @ ONEPUPOBAHME OOpPa30M — B YCIIOBHSIX OTBJICYCHHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €TI0 HCXOJHOTO COIeP KaHusl.

OCHOBHBIMHU ~ COZIEP)KATENIbHBIMU JIMHUAMU y4eOHOro Kypca «l'eoMeTpus» sIBISIOTCS:
«MHororpanaukn», «[IpsMple u IUIOCKOCTHB HpocTpaHCcTBe», «Tenma BpameHus», «BeKTopsbl
¥ KOOPJMHATHI B TPOCTPAHCTBEY.

O6miee ymcino yacoB yueOHoro kypca «I'eometpusi» — 111 gacoB, u3 kotopeix 74 yaca -
o0si3aTenbHas ayAMTOpHAs Harpy3ka M 37 4acoB - BHEAayIUTOpPHas CaMOCTOsITeJbHas paboTa
CTY/ICHTOB.

COJEPKAHUE OBYYEHUA
MEPBBIN KYPC OBYYEHUSA

IIpsimble M MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHATHS CTepeoMeTpuu. Touka, mpsiMasi, INTOCKOCTh, MPOCTpaHCTBO. [ToHsTHE 00
AKCHOMAaTHYECKOM IMOCTPOCHHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPHUHH CJICICTBUSI U3 HUX.

B3aumHoe pacmnosiokeHue NpSMBIX B MPOCTPAHCTBE: IMEpPECEKaIolInecs, NapajyiesibHbIe U
cKpemuBaromuecss InpsMele. llapamnenbHOCTs  HpsAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJijiebHbIEe MPSIMbIC B MIPOCTPAHCTBE, MAPATIECIBHOCTD TPEX MPSIMBIX, MAPATIETBHOCTD MPSMOM
U TUIOCKOCTH. YTJIbl C COHAMNPABICHHBIMU CTOPOHAMM, YTOJl MEXIY HPSIMBIMU B IMPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapajlieNibHble MIOCKOCTH, CBOMCTBA MapajlIeIbHBIX MIOCKOCTEM.
[Ipocreiimme npocTpaHCTBEHHBIE (QUTYPHl Ha IUIOCKOCTH: TETpadlp, KyO, Mapaieenue],
IIOCTPOEHUE CEUCHU.

[lepnenaANKyYISIPHOCTE  MPSAMOM " IUIOCKOCTH: NEePNEHAUKYISIPHBIE TIPSIMbIE B
HpOCTpaHCTBe, HpﬂMBIe napannenLHLIe nu HepHeH)II/IKy.]'ISIpHBIe K IIJIOCKOCTH, HpI/ISHaK
NEPIEHIUKYIIIPHOCTH NPSAMONM U IUIOCKOCTH, TEOpEMa O MPSAMON NEPHEHAUKYISIPHON IUIOCKOCTH.
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VYriabel B IpOCTPAHCTBE: YroJl MEXAY MPSMOM U IUIOCKOCTBIO, JBYIPaHHBIN YroJi, JUHEUHBIA YroJl
JBYrpaHHOTrO yria. [lepneHIuKylisip ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHie OT MpSIMOM 10 IJIOCKOCTH, MPOEKUUs (PUrypblHA IUIOCKOCTh. IlepneHauKyaspHOCTb
IJIOCKOCTEH: MpU3HAK NEPIEHIUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX mepreHIuKymaspax.

BTOPOI KYPC OBYYEHMSI

MHoOrorpaHHuKH

[loHsATHE MHOTOTPaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIBIE U HEBBITYKIIbIE
MHOI'OTPaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: N-yronpHas mpusma, rpaHd M OCHOBAHUS
NMPU3MBI, TpsMass ¥ HAKJIOHHAs TPHU3MbI, OOKOBas ¥ TOJHAs TIOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsAMOYTOJbHBIA NapajuleienuIen] M ero cpoucrtBa. llupamuma: n-yronbHas
MUpaMuia, TPaHH W OCHOBaHWE MUPAMHJIbI, OOKOBash W TIONHAS TOBEPXHOCTh MMUPAMHU/IBI,
MpaBUjbHAsE M YyCEUE€HHAs MUpaMuJa. OJIEMEHThl MNpu3Mbl U nupaMuibl. [IpaBunbHbIC
MHOTOTPAHHUKHU: TIOHSITUE MPABUIBHOIO MHOTOIpaHHUKA, MpaBWJIbHAs MpU3Ma W TpaBWIbHAsA
nMpamMu/a, IpaBuWIbHAS TPEYroibHAs MUpaMUAa U MPaBUILHBIN TeTparap, kKy0. IlpencraBnenue o
MPaBUIILHBIX MHOTOTPAaHHUKAX: OKTAdIP, JOACKA AP U uKocadap. CedueHust MpU3MbIN TUPAMUIBL.

CummeTpusi B MOPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSIMOM, MJIOCKOCTH.
DJIeMEeHTBl CHMMETPUU B TUpaMuax, napajieienuneaax, npaBujibHbIX MHOTOTPAHHUKAX.

Breruucienue 31eMEHTOB MHOTOT'PAaHHHMKOB: p&Opa, aAuaroHanw, yribl. [lnomaas OGokoBoi
MMOBEPXHOCTU U TMOJHOM MOBEPXHOCTU MPSMOM MPU3MBI, TJIOMAIs OCHOBAHHM, TeopeMa 0 OOKOBOI
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABHIBLHOM
MUPAMHJIBI, TeOpeMa O Iomaan yceu€unoit nupamubl. [Tostiue 06 00béme. OObEM MUpPaMUIBI,
npu3mbl. [logoOubeie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKAY IUIOMIAASMU MMOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TEI.

Tena Bpaimenus

[MwinHapuyueckas MOBEPXHOCTb, O0pa3zyloliye IMWIMHAPUYECKON MOBEPXHOCTH, OCh
HWINHAPUYECKON MoBepXHOCTH. LIumuHIp: ocHOBaHUS M OOKOBas MOBEPXHOCTb, oOpaszyromias H
0Cb, TUIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckass mOBEpXHOCTb, 0Opa3yrollMe KOHHUYECKOH IOBEpPXHOCTH, OCh U BEpIIMHA
KOHHMUYeCcKo! noBepxHocTH. KoHyc: ocHOBaHME 1 BepIlnHa, 00pa3yromas U och, IUIOMIAlb OOKOBOU
U TIOJTHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylollue W BBICOTA, OCHOBAaHMS U OOKOBas
noBepxHocTh. Cdepa u map: UeHTp, paauyc, AMaMeTp, IUIOMAAb MOBEPXHOCTH cdepbl. Banmuoe
pacrnosioxxeHue chepbl U INIOCKOCTH, KacaTellbHasl IJIOCKOCTb K cdepe, IIomanb chepsbl.

N300pakeHue Tel BpallleHHsl Ha III0CKOCTU. Pa3BépTka LMIMHApPA U KOHYCA.

KomOuHanuu Tten BpalleHHs M MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OINMCAHHBIA OKOJO
cdepsl, chepa, BIMCAHHAs B MHOTOTPAHHUK, WX TEJIO BPALCHHUS.

[lonsitue 06 oO0BEMe. OcHoOBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSMOYTOJIBHOTO Mapajuiesnenunena u cieactsus u3 He€. O0béM mumuHIpa, kKonyca. O0BEM mapa
Y TUI0Iab chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAAAMHU IOBEPXHOCTEH,
o0bémamu 1mogo0HbIX Tenm CedeHus: HWIMHApA (MapajuleIbHO U MEPIEHANKYISIPHO OCH), CEUEHUs
KOHYyca (TapajuleIbHOE OCHOBAHMIO U MTPOXO/SIIEE YEPE3 BEPIIMHY), CEUEHUS 1apa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE
BexTop Ha miockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio
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napajuiesenunena. Pemenne 3anad, CBA3aHHBIX C NPUMEHEHHEM IPABWII JEUCTBUN C BEKTOPaMHU.
[IpsiMoyrosbHas cuctemMa KOOpAMHAT B npocTtpaHcTBe. KoopanHatse! BekTopa. IIpocreimue 3anaun B
KOOpAMHaTax. YTosl Mexay BekropaMu. CKallipHOE NPOU3BEJIEHUE BEKTOPOB. Bbhruncinenue yrios
MEXIY NPSAMBIMH U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOJ MPH PEIIEHUH F€OMETPHUUECKUX
3ajad.

HNPEIMETHBIE PE3YJIBTATbBI

K xonyy obyuenus obyuarowuiics noayuum ciedyroujue npeomemusle pe3yibmamaol.

ONEpPUPOBATH MOHIATUSAMM: TOUKA, IPSAMasi, TUIOCKOCTh;, TPUMEHSITh aKCUOMBI CTEPEOMETPHUH
U CIICJICTBUS U3 HUX IIPU PELIEHUH F'€OMETPUUYECKUX 3a]1ay;

ONEPUPOBATH MOHATUAMMU: NAPAUIEIIBHOCTD U NEPIICHAUKYISIPHOCTD IPSAMBIX U INIOCKOCTEM;

KJ1acCUUIUPOBAThH B3aUMHOE pacroioKeHue MPSIMBIX u IJIOCKOCTEN B
MPOCTPAHCTBE;

OTIEPUPOBATH MOHATUSAMHU: IBYTPAHHBIA YTOJI, TPAHU JIBYTPAHHOTO YTJia, peOpo IBYrpaHHOTO
yIJIa, TMHEWHBINA YoM ABYTPAHHOTO YIJja, FpagycHasi Mepa JBYIPaHHOTOYIJIA;

ONEPUPOBATH MOHATUAMH: MHOTOIPAHHMK, BBIMYKJIBIH W HEBBINYKJIbI MHOTOTPAHHUK,
3JI€MEHTHl MHOT'OTPaHHUKA, MPABUIIbHBII MHOTOTPaHHUK;

pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MHUpaMuia, MpU3Ma, MPSIMOYTOJbHBIN
napaiesienumnesn, Kyo);

KJ1acCU(UIIUPOBATH MHOTOTPAaHHUKY, BBIOMpPAas OCHOBAHUS sl KiacCU(UKALUU (BBITYKIIbIE
Y HEBBINYKJIBIE MHOTOTPaHHUKHU, IPaBUJIbHbIE MHOTOTPAaHHUKH, MPSMBIE W HAKIOHHBIE IPHU3MBI,
napaJijiesienuneabl);

OTEpUPOBATh TOHATUSMHU: CEKYIIas IUIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB; OOBICHATH
MIPUHUUIIBI IOCTPOECHUS CEUEHUM, UCTIONB3YsI METOJT CIEOB;

CTPOUTH CEYEHHS MHOTOI'PAaHHUKOB METOJOM CJICJIOB, BBIMOJHATH (BBIHOCHBIC) IJIOCKHE
YePTEKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (QUTYP: BHII CBEPXY, COOKY, CHU3Y;

peliaTh 3a7a4i Ha HAXOXKJICHUE T€OMETPHUSCKHUX BEJIIMYMH MO0 00pas3iaM WU aJiropuTMam,
MPUMEHS U3BECTHBIC AHATUTUYECKUE METO/IBI IPU PELICHUU CTAHAAPTHBIX MATEMAaTUYECKUX 3a7a4
Ha BBIYMCIICHHE PACCTOSSHUNA MEKIY JBYMS TOUKAMH, OT TOUKHU J0 MPSAMOM, OT TOUKHU J0 IJIOCKOCTH,
MEXKIY CKPEIIUBAOIIUMUCS MPSIMBIMU;

pemaTh 3aja4u Ha HaXOXJICHHE TeOMETPUUECKUX BEIIMYMH MO 00pas3laM WM aJiropuTMam,
MPUMEHSAS W3BECTHBIC AHAJIUTUYECKUE METOIBl IIPU PELICHUM CTAHAAPTHBIX MAaTeMaTUYECKUX
3a/1a4 Ha BBIYUCIIEHUE YIIJIOB MEXK/y CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXAY NMPSMON U IIOCKOCTHIO,
MEKy INIOCKOCTSMM,IBYTPAHHBIX YTJIOB;

BBIUUCIIATH OOBEMBI M TUIOIIATU MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpH3Ma, MHpaMuia) C
MpUMEHEHHEeM (OpPMYJ, BBIUUCIATH COOTHOIICHUS MEXAY IUIOMAIASIMU MOBEPXHOCTEH, 00BEMaMu
MOI00HBIX MHOTOTPAaHHUKOB;

ONEPUPOBATH MOHATUSMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCThCUMMETPHH,
LIEHTP, OCh U TJIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJIEKATh, peoOpa3oBHIBAThH u HMHTEPIIPETUPOBATH UH(GOPMAIIHIO O
MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

OPUMEHATh TeoMeTpuueckue (akThl JJIg  PEIICHUs CTEPeOMETPUUYECKUX  3ajad,
MPENOJarallnX HECKOJbKO IIAaroB pPEIIeHUs, €CIW YCJIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOM
dbopMe; MPUMEHATh MPOCTEHUINNE MPOTPaMMHBIC CPEICTBA M AJICKTPOHHO- KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPH PELICHUU CTEPEOMETPUUYECKUX 3a1aY;

NPUBOJAUTh MPUMEPhl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U IKU3HH,

24



pacro3HaBaTh MPOSBJICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE;

MPUMCHSTh TOJIyYeHHBIC 3HAHWS Ha TIPAKTHKE: aHAJIU3UPOBATh pPEANbHBIC CUTYallUd M
MNPUMEHSITh  W3YYEHHBIC TIOHATHUS B  MOPOIECCe  MMOWCKAa  PEIICHUS  MaTeMaTHYeCKH
c(OpMyIUPOBaHHON MPOOIEMBI, MOJETHPOBATH peajbHbIE CHUTYallMd Ha S3bIKE T'E€OMETPHH,
WCCIICIOBATh IMOCTPOCHHBIE MOJEIH C HCIIOJIb30BAaHHEM T€OMETPHUECKUX TOHSATHH U TEopeM,
anmapara anreOpsl, pemaTh MPaKTUYCCKHE 3aJladl, CBS3aHHBIC C HAXOXKIECHHUEM IeéOMETPHUYCCKUX
BEJTUYHH.

K konyy obyuenus obyuarowuticss Hay4umcs.:

ONEpUPOBATh MOHATUSAMU: LHUIUHAPUYECKAs MOBEPXHOCTb, 00pa3yolue MUINHAPUIECKON
MIOBEPXHOCTH, LMIMHAP, KOHMYECKas IOBEPXHOCTb, O00Opa3ylolMe KOHUYECKOH IOBEPXHOCTH,
KOHYC, c(heprdeckasi IOBEPXHOCTb;

pacro3HaBaTh Tejla BpamieHus (MWIMHIP, KOHYC, cdepa W 1map); OOBICHATh CIOCOOBI
IMOJIYYCHHA TCII BPAILICHUA,

KJIaccu(UIUPOBATh B3aMMHOE PACIOJIOKEHHE CQepbl U IUIOCKOCTH; OIEPUPOBATH
IIOHATUAMMU: HlapOBOﬁ CCIrMCHT, OCHOBAHHUEC CCTMCHTA, BBICOTA

CerMeHTa, IIAPOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJOS, BHICOTA IAPOBOTO CIIOS, IAPOBOM
CEKTOD;

BBIYHCIATh OOBEMBI U IJromaan HOBerHOCTef/'I TCJI BpallCHUA, T'COMCTPHYCCKUX TCI C
MpuMeHeHueM GopMyIr;

ONEpPHPOBATh TMOHATHAMU: MHOTOIPAaHHHK, BIHCAHHBIH B cdepy M ONUCAHHBIN OKOJIO
cdepsl, chepa, BIHCaHHAS B MHOTOIPAHHHUK MJIH TEJIO BPAIICHUS;

BBIYHMCIISITh COOTHOUICHUST MEXIY IUIOMIAJIIMU TIOBEPXHOCTEH M 00BEMaMUTIONOOHBIX TEI;

n300pakaTh M3ydyaeMble (UIYpbl OT PYKM W C TNPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
UHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUT
CBEpXY, COOKY, CHU3Y, CTPOUTH CEYECHUs TeJl BpaIlECHUS;

U3BJIEKATD, MHTEPIPETUPOBATD u peoOpa3oBbIBATH MHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaXx, MPEACTABICHHYIO Ha YEPTEXKAX U PUCYHKAX;

OIIEpUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH IEUCTBUS CJIOKEHUS BEKTOPOB, BBIYUNTAHMSI BEKTOPOB U YMHOKEHHUSI BEKTOPA HA
YHCII0, 0OBSICHATH, KAKUMH CBONCTBAMH OHU 00J1a/1a10T;

IPUMEHSTH IPAaBUJIO NapajlIeIeUNe1a;

OIEpUpPOBaTh TMOHATUSAMU: JEKapTOBbl KOOPAMHATHl B IIPOCTPAHCTBE, BEKTOP, MOXYJIb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXIY BEKTOPAMH, CKaJIIpHOE
IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB M NPOM3BEJEHHE BEKTOPA Ha YHMCIIO, YTOJl MEXKIY BEKTOpaMH,
CKaJISIpHOE IIPOU3BEEHUE, pACKJIaIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOPIUHAT;

OPUMEHATh TeoMeTpuuYeckue (akThl JUId  PpELIeHUs CTepeOMEeTPUYEeCKHX  3ajad,
IIPEAINONAraloMX HECKOIBKO IAaroB PEIICHUS, €CIM YCIOBUS IIPUMEHEHMS 3a/aHbl B SIBHOU
(dbopMe; pemaTh MPOCTEHUIINE T€OMETPUUECKHIE 33/1a4l Ha MPUMEHEHHE BEKTOPHO- KOOPJIUHATHOTO
METOJla; pellaTh 3aJauyd Ha JI0Ka3aTelIbCTBO MAaTEMATHUYECKHUX OTHOUIEHMM U HaxXOXKICHHE
reOMETPUYECKHUX BEJIIMYMH MO o0pa3lamM WM alropuTMaM, NPUMEHSsS HM3BECTHbIE METOJbI IPH
PEILICHNN CTaHAAPTHBIX MaTEMaTUYECKHUX 3a/a4;

NPUMEHSATh TPOCTEUIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHHKAIIMOHHBIE

CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1aY;
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IPUBOJNUTH IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U IKHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE;

MPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPaKTUKE: aHAIM3UPOBATh PEANbHBIE CUTYallMH H
MIPUMEHATh ~ W3Y4YEHHbIE  TMOHATHA B  IIpollecCe€  IOWCKA  pEUIeHUs  MaTeMaTU4eCKU
c(OpMyIHUPOBAHHON MpPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYallMd Ha S3bIKE TI'E€OMETPHH,
HCCIIEI0BaTh IOCTPOCHHBIE MOJEIM C HUCIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHH U TEOPEM,
anmapara anreOppl, pemaTh MPaKTUYECKHE 3a[a4yM, CBS3aHHBIE C HAXOXKIECHHUEM TeéOMETPUUYECKUX
BEJINYMH.

dopmupyemble KOMIIETeHIIUT

Boemyckank, ocBouBmmii [IIIKPC, pomken oO0nagate OOMMMH — KOMIETEHIIHSIMH,
BKJIIOUAIOIIUMU B ce0s CITIOCOOHOCTH:

OK 1. IToruMaTth CyIHOCTh ¥ COIMAIBHYIO 3HAUMMOCTh OyyIIe mpodeccu, MposiBIATh K
HEW yCTOWYMBBINA UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTh, MCXOJs W3 IEIM U CIIOCOOOB ee
JOCTH>KEHHUSI, ONIPEACIICHHBIX PYKOBOAUTEIIEM.

OK 3. Amnamm3upoBaTh paOOUYyH0 CHUTYaIMIO, OCYIIECTBIATH TEKYIIUH W HWTOTOBBII
KOHTpPOJIb, OLIEHKY M KOPPEKIHI0 COOCTBEHHOW JEATEeIbHOCTH, HECTH OTBETCTBEHHOCTh 3a
pe3yibTaThl CBOEH pabOTHI.

OK 4. OcymiecTBnsTh MOUCK HHPOpMAIIH, HEOOXOAUMOH ISl 3((HEKTUBHOTO BBITIOJIHEHUS
npodeccuoHaNbHBIX 33/1a4.

OK 5. Hcnome3oBaTh  MH(DOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTHH B
npo¢eCcCUOHATBHON EATETLHOCTH.

OK 6. Paborats B komaHme, 3(pQeKTHBHO OOMATHCS C KOJUIETaMH, PYKOBOJCTBOM,
KJIIUEHTAMH.

Bemmyckauk,  ocBomBmmit  IIIIKPC,  nmomxen  obnagate  mpodeccHoHaTbHBIMU
KOMIIETEHIIUSIMU, COOTBETCTBYIOIIIMMH BUJAM JEATEIbHOCTH:

[TonroToBka MaTepuaioB, HHCTPYMEHTa, 000pyAOBaHUs, pab0Yero MecTa JJIsi U3TOTOBJICHHS
XYJI0’KECTBEHHBIX MU3/ICIIUN U3 METaJlJIa.

I[IK 1.1. OueHuBaTh KauyecTBO MATEPUANIOB, NPEIHA3HAYEHHBIX JMJISI H3TOTOBJICHUS
METAJUTMYECKUX XYI0KECTBEHHBIX U3EIHM.

I1K 1.2. [IpoBepsATh UCTIPAaBHOCTH HHCTPYMEHTOB U 000PYI0BaHHUS.

BrlinonHeHre TEXHOJIOTMYECKUX oOmepanuii mo oO0paboTKe METauioB, CIIABOB C YUE€TOM
TPAIUIIMOHHBIX METOJ/IOB M3TOTOBJICHUS XYA0KECTBEHHBIX U3/CIHI.

[IK 2.1. BBINOAHATH 3CKU3 U3rOTaBIMBAEMOIr0 U3EIHS.

[IK 2.3. BbINOAHATH OTJIMBKY CJOKHBIX FOBEIMPHBIX M XYJI0KECTBEHHBIX HM3JEIUN U HX
JeTalield U3 LBETHBIX METaJUIOB M UX CIUIABOB, YyryHa M CTaJM B KOKWIb WK QOpPMY, CIOKHBIX
XyI0’KECTBEHHBIX U3JICNIUN U3 cepeldpa U 30JI0Ta O BBITLIABISEMBIM MOJICIISIM.

[IK 2.6. PecTtaBpupoBaTh Xy/10KECTBEHHbIE U3/ICIIHS U3 METAILIA.
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TEMATHYECKOE IIVTAHUPOBAHUE

HaunmenoBanue pasaena(rembl) Conep:xxanue y4eOHOro Matepuasa (0CHOBHOe U POodecCHOHAIBHO- O0bém | Dopmupyembie
Kypca OPHEHTHPOBAHHOE), 1a00PATOPHBbIE U MPAKTHYECKHE 3aHATHS, yacop | KOMIeETeHUHH
NPHUKJIAJTHON MOAYJIb (IPH HAJTMYMH)
1 2 3 4
MEPBBII KYPC OBYYEHMS 32/21
BBenenue B crepeoMeTpuro IIpogeccnonaibHO-0PHEHTHPOBAHHOE COAEPKAHNE 6/4 OK 1
(conepkaHue NPUKJIATHOTO MOLYJIs) OK2 OK3
OCHOBHbIE IOHSTHUSI CTEPEOMETPUU: TOUKA, IIPsIMAs, MJIOCKOCTb, OK4 OK5
npocTtpaHncTBo. [IpaBuia n3o00pa>keHUsIHA PUCYHKAX: U300paKEHUS OK6 MK 1.1
IUIOCKOCTEH, MapauieTbHbIX IPSIMBIX(OTPE3KOB), CEPEIUHBI OTPE3Ka. IK 1.2 TIK 2.1
[TonsaTus: nepecekaronyecs MiIOCKOCTH, EpeceKaroImecs npsaMasu 1K 2.3 TIK 2.6
IUIOCKOCTh. 3HAKOMCTBO C MHOTOTpaHHUKaMH,U300pakeHne
MHOTOIPaHHUKOB Ha PUCYHKaX, Ha MPOCKIMOHHBIX YEPTEKaAX.
HauanbHbie cBenieHus 0 KyOe U mUpaMuje, UX pa3BEPTKU U MOJIEIH.
CeueHust MHOrOrpaHHUKOB.
CamocTodarenbHas padoTta: 3HAKOMCMBO ¢ AKCUOMAMULECKUMNOCMPOEHUEM
cmepeomempuu, ¢ AKCUOMAMU CIePeoMempunu C1e0CmeusMu U3 Hux.
[IpsiMbIe 1 TIOCKOCTH B B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKaroIIMecs, 8/4 OK2 OK3
IIPOCTPAHCTBE. napajuieJbHbIe U CKpeluBarouecsnpsamole. [lapanneabHoCcTh NPsSAMBIX U OK 4 OK5
I[IK 1.3 TIK 2.1

[TapannensHOCTh IPSMBIX U
IUIOCKOCTEN

IUIOCKOCTEH B IPOCTPAHCTBE IIapAJIICIIbHBIE IIPSIMBIE B IPOCTPAHCTBE;
NapaJUIeIbHOCTBTPEX MPSIMBIX; MAPAJUIEIbHOCTD MPSIMOH U INIOCKOCTH.
VYTI1bl ¢ COHAIPaBIEHHBIMU CTOPOHAMM; YTOJIMEXAY IPSIMBIMU B
npoctpaHcTse. [lapamenbHOCTh INIOCKOCTEN: ITapajulesIbHbIE ITIOCKOCTH;
CBOMCTBANAPAIICIIbHBIX INIOCKOCTEH.
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COEP/KAHUE

(copep:xkaHMe NPUKJIATHOTO MOYJIA)

[IpocTeiimne npocTpaHCTBEHHBIE (PUTYpBI HA IIIOCKOCTU: TETPaAdAP, KYO,
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napajuleJIenUIe N; IOCTPOCHUE CEUEHUN

CamocrosTtensHas paboTa: peuierue 3a0ay

[leprenmuKyIsSpHOCTb MPAMBIX [NeprneHauKyIIPHOCTD IPSAMON M IUIOCKOCTH: IIEPIEHAUKY/ISPHBIE IPSIMbIE B 5/4 OK'1

M IJIOCKOCTEH IPOCTPAHCTBE, MPSAMbBIE TapaIeIbHBIC U MTEPIEHINKYIIPHBIEK TUIOCKOCTH, OK2 OK3
IPHU3HAK IEPICHINKYSIPHOCTH IPSIMOM M IUIOCKOCTH, TeOpeMa O MpsSMOit OK4 TIK 1.1
HepIeHIUKYISPHOI tockocTr [lepreHIuKyIsp U HAKIIOHHBIE: PACCTOSHIE 1K 2.1
OT TOYKH JIO TUTOCKOCTH, PACCTOSHHE OT MPSMO¥i 0 MIOCKOCTH.
CamMocrosTenbHas paboTa: peuwieHue 3a0auy

YTIIbI MESKTY TIPMBIMH 1 VTIIIbI B TPOCTPAHCTBE: YTOJI MEXKIY MPSIMOU U IUIOCKOCTHIO; IBYTPAHHBIIH 3 OK 4 TIK 1.1

IIOCKOCTAMHA YTOJI, JIMHEHHBII YroJl IBYrPaHHOTO yriia. [leprneHauKyIspHOCTh MK 2.1
IJIOCKOCTEM: MPU3HAK IEPICHAMKYIIIPHOCTH ABYXIUIOCKOCTEH. Teopema o
TpEX MEePIEeHIUKYIIApax
CamocTosTenbHas paboTa: pewenue 3a0ay ¢ RPUMEHEHUEeM OCHOBHBIX
meopem u Memooos NIaAHUMEeMpPUU.

[ToBTOpEHHE U CHCTEMATH3AIINS Pemrenue 3am1a4 mo TemMe «OCHOBHBIE TIOHSITHS CTEPEOMETPHUI 6/6

Marepuana HuddeperimpoBanabiil 3a4€T.

BTOPOM KYPC OBYUEHMSI 42/16

MuororpannmKu ITpodeccroHaTLHO-OPHEHTHPOBAHHOE COIEPKAHIE (COTEPIKAHIE 12/2 | OK1
NPHUKJIATHOT0 MOAY.JIs1) OK2 OK3

OK 4 OK 5

[MoHsITHE MHOTOTPaHHUKA, OCHOBHBIE JJIEMEHTHI MHOTOTPaHHUKA, BBITYKJIBIC OK 6 TIK 1.1
Y HEBBIMYKJIbIC MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpanHuKa. [Ipusma: n- K 1.2 TIK 1.3
yroJibHas MPU3Ma; TPaHU U OCHOBAHHMS TIPU3MBbI; IPsIMasi U HAKJIOHHAST MK 2.1 MK 2.3
npU3Mbl; OOKOBAsI U TOJIHASI TOBEPXHOCTH MPHU3MbI. [lapaienenurnesn, K 2.6

MpsSMOYTOJIbHBIMIIapaiesienune 1 u ero ceorctna. [lupamuaa: n-yronpHas
nmupamMujia,rpaHd 1 OCHOBAHHUEC IMUPAMUIBI; 0OOKOBas U IoJHas IMOBCPXHOCTH
IIMPAaMM/]IbL; IPaBUIIbHAS U YCEUEHHASAIUPAMK1a. DJIEMEHTHI IPU3MBI U
nupamusl. [ [paBUbHBIE MHOTOIPAHHUKU: TIOHSATHE TPABUIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS MPU3Ma U PaBUIIbHAS MTUPAMU/A;
MpaBWJIbHASATPEYroJbHAas MHUpaMua U MPaBUIbHBIN TeTpasip; KyO.
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[IpencraBnenue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3p, 10ACKAdIPH
ukocadip. CUMMETpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOUKH,
psIMOH, TIOoCKoCTH. [lmommaas G0KOBOM MOBEPXHOCTH U TTOJTHON
MOBEPXHOCTHU MPSAMOM MPU3MBI, IUIOIIA/Ib OCHOBAHUH, TeOpeMao OOKOBOM
MOBEPXHOCTHU MPsIMOi TTpu3Mbl. [lnomaas 00KOBOM MOBEPXHOCTH U
MOBEPXHOCTH IPABUIIBHOM MMpaMUIbl, TEOPEMA O IIOLIAN OOKOBOM
MOBEPXHOCTH yCEUEHHOMU MUPAMU/IBI.
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHME

(conep:kanmue npukJaaaHoro moayJs) [Ipumepsl cumMmmerpuii B nmpodeccun

CamocrosrtensHas pabota: /[oknaost u coobujenuss no meme: CUMMEmMpUs

Queyp 6 apxumexmype,mexHuxe, npupooe. Bviuucnenue snemenmos
MHO202PAHHUKO8. PEOPA, OUALOHANU, Ylibl. DNeMeHMbl CUMMEMPUL 6
AUpPamMuoax, napaiienenuneoax, npasuibHblx MHO202PAHHUKAX.

OOBEMBI MHOTOTPAHHUKOB [ousitue 06 06béMe. OOBbEM UPaMUIBL, IPU3MBI. 714 OK 10K 6
CamocTodarenbHas pabora: OK 2 OK 3 OK4
Boiuucnenue 06wéma npuzmvl u RUPAMUObL RO UX ILEMEHMAM. IK1.11IK 1.3

MK 2.3 TIK 2.6

Tena ppamenns Cghepa u wiap: UeHTp, paanyc, JMaMETP; ILIOIIAAb IIOBEPXHOCTU CEPHI. 8/4 | OK1
BsaumHoe pacnonoxenue cepbl U MIOCKOCTH; KacaTelbHas MIIOCKOCTh K OK2
chepe; iomaas chepsl. zobpakenue chepsl, mapaHa MIOCKOCTH. OK3
Ceuenus mapa. [Jurunopudeckas MmoBepXHOCTb, 00pa3yroIne OK 4
[WIHHPAYECKON TIOBEPXHOCTH, OCh IIHJIUHIPUICCKOUITOBEPXHOCTH. OK'5
Hunmuanap: ocHOBaHUSAU OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; OK 6
TUIOIIA/1b OOKOBOH M MOJIHOM MOBEPXHOCTH. HK 1.1
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COEPKAHUE IK 1.2
N3o6paxenune nunnHapa Ha miiockocTy. Pazpéprka nununapa.CeueHust 1K 1.3
IMTHH/PA (TIOCKOCTHIO, MAPAJUIeILHOM HITH TIepPHEeHANKYIISPHON OCH 1K 2.1
munHapa) Konuueckas nosepxnocms, 00pa3yronue KOHMYEeCKOn IIK 2.3
MIOBEPXHOCTH, OCh ¥ BEPIIMHAKOHNYECKON MMOBEPXHOCTH. KOHyc: OCHOBaHUE 1K 2.6

U BepLIMHA,00pa3yrolas 1 OCk; IUIOMIA/ (b O0KOBOI1 U MOJTHON MOBEPXHOCTH.
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Yceu€HHBIN KOHYC: 00pa3yoIren BLICOTa; OCHOBaHUS U OOKOBast
HOBEPXHOCTh. M300paxkeHne KoHyca Ha MiockocTu.Pa3BépTka kKoHyca.
Ceuenus KoHyca (MII0CKOCTHIO, TapalieIbHON OCHOBAHHIO, U TNIOCKOCTBIO,
poxosiieiiuepes3 BEpLUIMHY)

CamocrostenbHas padota: Kombunayus men 8pawjenus u MHO202PAHHUKOS.

MHnozcoepannux,onucannbulii 0kono cghepul,; cghepa, 6NUCAHHAS 6
MHO202PAHHUK UTU 8 ME0 8PAUeHUs.

O6BEMBI TET IMousitre 06 06BEMe. OcHOBHBIECBOICTBA 00BEMOB Tesl. OOBEM HUITHH/IPA, 6/2 OK1 OK6
koHyca. O0béM mapa rmiomans chepsl. [lonobHbIe TENa B IpOCTpaHCTBE. OK'2 OK3
CooTHoIIeHHs MeX 1Y IUIOIAIMU TOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TET OK4 OK'5
IK 1.1. TIK 1.2
CamocTosTtenpHas paboTa: peweHue 3a0ay no meme. K 1.3 TIK 223
IK 2.6
BekTopbl 1 KOOpAMHATHI B Bexkrop Ha ruiockoctu U B ipoctpaHcTBe. ClloKeHUE U BBIYUTAHUE 9/4 OK2 OK3
MIPOCTPAHCTBE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIIO. Pa3nokeHue BeKTopa no Tpém OK4 OKS5
HEKOMIUIaHapHbIMBEKTOpaM. [IpaBuno napamienenunena. IlpsamoyronsHas OK 6 TIK 2.1
cucreMa KoopauHaTB npoctpaHcTBe. Koopaunarsl Bektopa. [Ipocteitmme
3a/1a4MB KOOpAMHATaX. YT0J MeXIy BeKTopamu. CKalsipHOE POU3BEICHHE
BEKTOPOB. BbIuncienue yrios Mexay NpsIMbIMUU IJIOCKOCTSIMU.
CamocrosTenbHas padora:
Koopounamno-eexmopHhulii Memoo npu peuieHuu 2eomempuiecKux 3a0au.
Pewenue 3a0au, cesazannvix ¢ npumerenuem npagui 0eticmeuiic 6eKmMopamu.
BCEI'O: | 74/37
(111)
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PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

IHHOACHUTEJIBHASA 3AIINCKA

YueOHblil Kypc «BeposaTHOCTh U cTaTHCTHUKa» 0a30BOT0 YPOBHS SIBISICTCS MPOJOJDKEHUEM H
pa3BUTHEM OAHOMMEHHOTO Y4eOHOTro Kypca 0a30BOro ypOBHS OCHOBHOTO MpPO(hecCHOHAIBHOTO
oOpa3oBaHus. YueOHBIH Kypc mOpeaHazHadeH i (QopMHpoOBaHUS y  OOyYaromuxcs
CTaTUCTUYECKOM KYJIbTYpPbl W NOHUMAHHUSA POJIA TEOPUHM BEPOSTHOCTEHM KaK MaTeMaTH4eCKOro
WHCTPYMEHTA IS H3YyYEHUS CIYYalHBIX COOBITHN, BEIWYWH W mporeccoB. [lpm wu3ydeHun
y4eOHOro Kypca o0O0OramarTcsi TMpeACTaBICHUS OO0yJaloluxcsi O METOJaX HCCIeIOBaHuUs
M3MEHUYMBOTO MU, Pa3BUBAETCS MOHUMAHUE 3HAYUMOCTH U OOITHOCTH MATEeMAaTUYECKUX METOJIOB
MMO3HAHMS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Copepxanue y4eOHOro Kypca HampaBl€HO Ha 3aKpeIUIeHHE 3HAHHWM, MOJTY4YEeHHBIX MpH
M3YYeHHU Kypca Ha YPOBHE OCHOBHOI'O 0O0Iero oOpa3oBaHus, U Ha pPa3BUTHE MPEACTABICHUN O
CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKIY HUMU Ha BXKHBIX MPUMEpaxX, CIOKEThl KOTOPBIX
MOYEPIHYTHl M3 OKPYXAlomero Mupa. B pe3ynpTaTe y 00y4arommxcst JOIHKHO CHOPMHUPOBATHCS
MpeicTaBIeHue O Haubolee YHNOTPEOWTENbHBIX M OOIIMX MaTeMAaTHYECKUX  MOJENSX,
WCIOJIb3YEMBIX ISl ONTUCAHUsI aHTPOIIOMETPUUECKUX U JeMorpaduuecKuxX BeIMYrH, MOrPEUTHOCTE
B Pa3IMYHOTO POJAa U3MEPEHUSAX, IIUTEIBHOCTH 0€30TKa3HON pPabOThl TEXHUYECKUX YCTPOUCTB,
XapaKTePUCTHK MACCOBBIX SIBIICHUH W MPOIIECCOB B OOIIECTBE.

B coorBercTBUM ¢  yKa3aHHBIMH  IIeIIMH B CTPYKType  y4eOHOro  Kypca
«BeposTHOCTh M CTaTUCTHKa» JUIsl YPOBHS cpenHero oOmiero oOpa3oBaHHs Ha 0a30BOM YpOBHE
BbIICNICHBl  CIIEAYIOUIME OCHOBHBIE cojepkaTelbHble JMHUU: «CiydaiiHble COOBITHS U
BEpPOSITHOCTHY, «CiydaliHbIe BETUYHHBI U 3aKOH OOJIBIIINX YUCEID.

Baxxnyro 9acTh y4eOHOTO Kypca 3aHUMAaeT U3y4eHHE T€OMETPHUECKOr0o U OMHOMHAIBLHOTO
pacrpeesneHlii 1 3HaKOMCTBO C MX HENPEPBHIBHBIMU aHAJIOTAMH —IOKa3aTENbHBIM U HOPMAJIbHBIM
pacrpeneneHusIMU.

Conepxxanne nuHUA «CioydaliHble COOBITHSI M BEPOSITHOCTH» CIYKHT OCHOBOM st
(hOopMUPOBAaHHS TIPEICTABICHUN O PacIpECICHUN BEPOSTHOCTCH MEXKy 3HAUCHUSMU CIIy9alHBIX
BEeIIMYMH, a TaKXe dTa JHHHUS HeoOXoanma Kak 0a3ajyisi M3ydeHHs] 3aKOHA OOJBIIUX YUCEIN
— (QyHIAMEHTANBbHOTO 3aKOHA, JIEHCTBYIOIIETO B TIPUPOJAE U OOIIECTBE U HMEIOIIETO
MaTeMaTH4ecKyto ¢opmanuzanuio. Cam 3aK0H OONBIINX YHCEI MpeJiaraeTcs B 03HAKOMHUTEIbHOM
(dhopme ¢ MUHUMAJIBHBIM HCTIOJIB30BaHUEM MAaTEMaTHUECKOTo (popMamnu3ma.

TeMbl, CBA3aHHBIE C HEMPEPHIBHBIMHU CIy4YailHBIMH BEJIMYMHAMU, aKICHTHPYIOT BHUMAHUE
oOydaromuxcss Ha ONUCAHUU WM W3YYCHHUU CIIy4alHBIX SBJICHHA C TOMOINBIO HEMPEPHIBHBIX
¢byakuii. OCHOBHOE BHHUMaHHUE yJemseTcsl MOKa3aTelbHOMY M HOPMajdbHOMY pPacHpe/eIeHUSIM,

OpU  3TOM TPEAINoJaraerTcs O3HAKOMUTEJIbHOE M3yYCHHE MaTepuana 0e3 10Ka3aTeNbCTB
MIPUMEHSIEMBIX (DAKTOB.

O6miee uuciao yacoB yuyeOHOro kypca «BepostHOoCcTh W cratuctuka» — 954 wyaca, u3
KOTOpbIX 36 4YacoB - oOs3aTenbHas ayAuTOpHas Harpy3ka u 18 dYacoB -  BHeayIuTOpHas

CaMOCTOATCIIbHAA pa60Ta CTYACHTOB

COJEP)KXAHUE OBYYEHUA

[IpencraBieHne NaHHBIX C MOMOINBI0 Tabmuir u guarpamm. CpenHee apudMeTHUECKOE,
MeauaHa, HauOoJbIllee U HAMMEHbIIee 3HAYCHHsI, pa3MaX, JUCTIEPCUS U CTaHJAPTHOE OTKIOHEHHE
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YHUCJIOBBIX HAOOPOB.

CrnyyaliHble SKCHEPHUMEHTHI (OMBITHI) W CllydailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposATHOCTh Cy4ailHOTO COOBITHS. bBIM30CTH YacCTOTHI W BEPOSTHOCTU COOBITHIA.
CrydaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposTHOoCTH COOBITHIA B
OIBITAaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMHU.

Onepanuu HajJ COOBITUSIMU: TepeceueHre, OObEIWHEHUE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammel Diinepa. @opMmyra clI0KEHUS BEPOATHOCTEH.

VYcnoBHasg BEpOSTHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO CilydallHOrO 3KCIEPHUMEHTA.
dopMmya MmoaHOW BeposATHOCTH. HezaBucumbIie COOBITHS.

KomOunatopaoe npaBuwino ymHoxxkeHus. IlepecranoBku m ¢dakropuan. Ynciao codeTaHH.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIil ciiydaliHbI ONBIT (MCHBITAHME), yCleX U Heynada. HezaBucumble HCTBITaHMS.
Cepus HE3aBUCUMBIX UCIIBITAHUH /10 IepBoro ycrnexa. Cepust He3aBUCUMbIXUCTIBITAHUNA bepHyiim.

Cnyvaiinas BennuuHa. Pactipeenenue BeposiTHocTel. Jluarpamma pacupenesieHusl.

[Tpumepsl paciipesienenuil, B TOM 4Hcie, TeOMETPUUECKOE 1 OMHOMHAIIBHOE.

UucnoBble XapaKTEPUCTUKN CIY4YalHBIX BEJIMYMH: MAaTEMATUYECKOE OKUAAHHE, TUCIIEpCUs
U CTaHJApPTHOE OTKJIOHEHME. [IpuMepsl NpUMEHEHHsT MaTEMaTUYECKOIO 0’KUJAHUsI, B TOM UYHUCIIE B
3ajadax M3 MOBCEIHEBHOM >KU3HU. MaTemaTtndyeckoe o)KujaHue OMHApHOW CilydyallHOM BEJIMYMHBI.
MatemaThueckoe O0XXHJAHUE CYMMBI CIy4YalHBIX BEJIMYUH. MaTeMaTH4ecKoe OXUAAHHE H
JUCIIePCUsl TEOMETPUYECKOTO M OMHOMHAIIBHOTO PacipeIeIeHUN.

3akoH OOJBIIMX YMCEN U €ro pojb B HayKe, MpUpOEe U obiiecTBe. BriOOpouHbIl MeTOx

HUCCIEOBaHUM.

[Ipumepsl HENPEpBIBHBIX CIIy4ailHbIX BeJIWYMH. lIOHATHE O TJIOTHOCTH pacHpeaeseHHUs.
3ajayd, MNPUBOISIIME K  HOPMaJIbHOMY  pacHpeiesICHUIO. [Tonatue o HOpMaJIbHOM
pacnpeelieHuN.

HNPEAMETHBIE PE3YJIbTATDBI

K xonyy obyuenusa obyuarowuiics nonyyum ciedyroujue npeomenHvle pe3yiomamyl.

YUTaTh U CTPOUTH TAOIMILIBI U JUArPaMMBI,

OIlepUpPOBaTh MOHATUSAMU: CpellHee apu(pmMeTndyeckoe, MearaHa, HauOobllee, HAMMEHbIIIEe
3Ha4YECHME, Pa3Max MacCUBa YUCIIOBBIX JaHHBIX;

ONEepUPOBATh MOHATUAMHU: CIYYaWHBIH OSKCIEPUMEHT (OMBIT) M CIy4aiHOEe COOBITHE,
3JIEMEHTApHOE COOBITHE (2JIEMEHTapHBIH HMCXOJ) CIy4allHOI'O OIbITAa, HAXOJUTh BEPOSTHOCTH B
OTBITaAX C PABHOBO3MOXXKHBIMHU CIy4YailHBIMU COOBITUSIMH, HAaXOJUTh U CPAaBHHUBATH BEPOATHOCTU
COOBITH B U3YUEHHBIX CIIy4allHBIX 3KCIIEPUMEHTAX;

HaXoIUTh U (HOPMYyIUPOBATh COOBITHS: NepeceyeHue M OObeAMHEHHE JaHHBIX COOBITHIA,
cOOBITHE, NPOTHUBONOJIOKHOE MJAHHOMY COOBITHIO, TII0JIb30BaTbCs JAMarpamMmamu Oilnepa u
(hopmysoit cIoKeHHUsT BEPOSITHOCTEH MPHU PEIICHUH 33714,

OTIEPHPOBATh TOHATUSAMH: YCIOBHAs BEPOSTHOCThb, HE3aBUCUMBIC COOBITHS, HAaXOIHUTh
BEPOSATHOCTH C IIOMOLIBIO IIPABUJIA YMHOKEHMsI, C IIOMOLIBIO J€PEBA CIy4alHOI'O OIIBITA;

OPUMEHATh KOMOMHATOPHOE MPAaBUJIO YMHOXKEHHUS TpU pPELICHUM 3a]lady; OIepUpOBaTh
MOHATHUAMM: UCIIBITAHNUE, HE3aBUCUMBIE UCIIBITAHMS, CEpUs

UCIBITAaHUM, yClleX W HeyAauya, HaXOJUTh BEPOSATHOCTH COOBITHH B CEPUH HE3aBUCHUMBIX
WCTIBITAHUH /10 TIEPBOTO yCIeXa, HAXOJUTh BEPOSTHOCTH COOBITUI B CepUM UCTIBITAaHUH bepHymm;

OIIEpUPOBATh NOHATUAMM: CllydaliHasl BEJIMYMHA, PACIIPEACICHUE BEPOSTHOCTEN, Juarpamma
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pacnpeeieHns; CpaBHUBATh BEPOSTHOCTU 3HAUEHUHN CITy4alHOM BEJIMYMHBI IO pacIipeieICHUIO WU
C TIOMOIIIBIO TUarpamm;

OMEepUPOBATh TMOHATHEM MATEMAaTHYECKOTO OXHJAHWS, TMPUBOJIUTH MPUMEPHI, Kak
MPUMEHAETCSI MAaTeMaTHYEeCKOE OXHAaHHE CIy4yalHOM BEJIMYMHBI HAXOAUTh MATEMaTUYECKOE
OKUJaHHE 0 TaHHOMY paclpeeIeHUI0; UMETh MPeICTaBICHHE O 3aKOHE OOJBIIUX YUCEIN; UMETh
MIpe/ICTaBICHUE O HOPMaJIbHOM paclpeaeIeHUH.

®opMupyeMble KOMIIETEHIIUH

Bemyckauk, ocBouBmmii [IIIKPC, pgomxen oOnagaTe oOOHIMMH — KOMIIETCHIIMSIMH,
BKJTIOYAIOIIUMHU B €051 CTOCOOHOCTB!

OK 1. IloHuMaTh CyIIHOCTD U COIMAIBLHYIO 3HAYUMOCTh Oyayieit mpodeccuu, mposiBIATh K
HEU yCTOWYUBBIN UHTEPEC.

OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO ACSATEIBLHOCTh, MCXOS W3 I M CIOCOOOB €e
JOCTYDKCHHS, OTIPEICIICHHBIX PYKOBOAUTEIIEM.

OK 3. Ananm3upoBaTh pabOUYyI0 CHTYaIMIO, OCYIIECTBIATh TEKYIIMA W WTOTOBBIN
KOHTpPOJIb, OLIGHKY M KOPPEKIHI0 COOCTBEHHOW JEATeIbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOEH pabOTHI.

OK 4. OcymecTBisiTh MOUCK WHDOpMAIIUK, HEOOXOIUMOMN 1J1s1 A(PHEKTHBHOTO BBHITOTHEHUS
poeCCHOHABHBIX 3a/1a4.

OK 5. Hcnonw3oBarh  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B
npodeccuoOHANBbHOM IeATEeTHbHOCTH.

OK 6. Paborate B koMaHze, 3(p¢deKTHBHO 0OIMATHCS C KOJIJIETaMH, PYKOBOJICTBOM,
KJIINCHTAMH.

Bemycknank,  ocBouBmmi  [IIIKPC, nmomxen  obmagate  mpodeccHOHaTbHBIMU
KOMIIETEHIIUSIMU, COOTBETCTBYIOIIIMMH BUJAM JESATEIbHOCTH:

[ToaroroBka MaTepuaaoB, MHCTPYMEHTA, 000PYIOBaHUs, pabovero MecTa AJisi U3TOTOBICHUS
XYI0KECTBEHHBIX U3CNIUN U3 MeTaa.

I[IK 1.1. OmeHuBaTh KadyecTBO MATEPUATIOB, NPEIHA3HAYCHHBIX IS H3TOTOBJICHUS
METAJUTMYECKUX XYI0KECTBEHHBIX U3CIIHM.

1K 1.3. ParimoHansHO OpraHu30BBIBaTH pabodee MecTo.

Benenue nHIuBUya IbHONM TPYAOBOM AESITENEHOCTH.

1K 3.5. BecTn 1OKyMEHTaIHMIO YCTAaHOBICHHOTO 00pasIia.
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TEMATHYECKOE INTAHUPOBAHUE

HaumenoBanmue pa3aesa Conep:xxanue y4eOHOro MaTepuasia (OCHOBHOEe U MPO(ecCHoOHAIBLHO- O0bém ®opMupyemblie
(Tembl) Kypca OPHEHTHPOBAHHOE), IPAKTHYECKHE 3AHATHS, IPHKJIATHOH MOLYIb (IPH HATHYMH)|  yacoB KOMIIeTeHIUH
1 2 3 4
IEPBBII KYPC OBYYEHUSI 19/9
[IpencraBnenue qaHHBIX lMpodeccrmoHanbHO-0pUEHTUPOBAHHOE coepkaHne 4/2 OK10K3
U OIHMCaTEeNIbHAs CTATHCTHKA (conepxaHue NpuKnagHoro Moaynsi) OK4 0K 5
[IpencraBneHne faHHBIX C TOMOIIBbIOTA0UI] U AuarpamM. CpeaHee
apudmeTHUeCKOe, MeInaHa, HauOoJIbIIee U HaUMEHbBIIIee 3HAUCHUS, pa3Max,
JIUCHIEpCHs, CTAaHIAPTHOE OTKIIOHEHHE YHCIOBBIX HA0OPOB
CiyyaiiHbl€ OIIBITHI CrydaiiHble SKCTIEPUMEHTHI (OTIBITHI)U CITy4aiiHbIe COOBITHSL. 2/1 OK 10K 6
U ClIydaiiHbIe COOBITHS, DneMeHTapHble COOBITHS (MCX0/1bl). BeposTHOCTD cityyaitHOro coObITHS. OK2 OK3
OTIBITHI C PABHOBO3MOXXHBIMH | BepOsATHOCTH COOBITHIA B OTIBITAXC PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMU. OK4 OKS5
3JIEMEHTApHBIMU UCXOJAAMHU CamocrosTenbHas paboTa: npaxmuieckas paboma no meme
Ornepanuy HaJ, COOBITHSMU, Omneparuu HaJ, COOBITUSIMHU: TIepeceYeHue, 00beTMHEHHE COOBITHH, 2/1 OK?2 OK3
CJIO’)KEHHE BEPOSTHOCTEMN MIPOTUBOIONOXKHBIE COObITUA. Jlnarpammbl Ditniepa. Dopmyna crioxeHus OK4 OK5
BEPOSTHOCTEM. CamocTrosTrenbHas paboTa: peuenue 3a0ay
VYcioBHas BEpOATHOCT, VYcnoBHas BEpOSATHOCTh. Y MHOXKEHHUE BepOsATHOCTEH. JlepeBo ciaydaitHOro 4/2 OK2 OK3
dhopmyna moaHOM skcriepuMerTa. @opmyrna moaHOM BeposTHOCTU. HezaBucumbie COOBITHSI.
BEPOATHOCTH CamocTodaTtenbHas paborta: peutenue 3a0ay
Y HE3aBUCUMOCTh COOBITUI
DJIeMEHTHl KOMOMHATOPUKH KombunaropHoe npaBmiio ymHOXkeHus. [lepectanoBku u hakropuan. Yucno 4/2 OK2 OK3
coueranuil. Tpeyronsauk [lackans. @opmynadbunoma Herotona
CamocrosTenbHas paboTa: peuieHue npumepos no meme
Cepun nocnenoBaTeNbHbBIX bunaphblii cinydaiiHbIil ONBIT (MCIIBITAaHUE), yeIeX U Heyaada. HezaBucumele 3/1 OK 1
UCIIBITAaHUI ucneltanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUH /10 TiepBoro ycnexa. Cepus OK2 OK3
HE3aBUCHUMBIXUCIIBITAaHUN bepHyrum. K 1.1

CamocTodaTtenpHas paboTta: npax-g1 paboma ¢ UCNOIb308AHUEM IIeKMPOHHBIXMAOIUY




BTOPOM KYPC OBYUEHUSA

17/9

Ciy4alinple BEJTMYMHBIN Ciyyalinas BenuuuHa. Pactipenenenne BeposiTHocTed. Jluarpamma pacripeieseHus. 4/2 OK3IIK 1.1
pacnpeneieHus CymMa ¥ Ipou3BeIeHNE cllydaliHbIX BeqnuuH. I [pumepsl pacnipeneneHuii, B Tom
qucie reoMeTp-oe 1 OnHoMuanbHoe. CamMocTosTenbHas paboTa: peuweHue 3a0ay
Matematuueckoe oxxuganue | [Ipumepsl mpuMeHEHHs] MAaTEMAaTUYECKOT0 OKUAaHMsI(CTpaXxoBaHUE, JIOTEpes). 212 OK3
CIIy4allHOM BEJIMYHHBI MareMaTnyeckoe 0KUJaHUE CYMMBICITy4YaHbIX BEJIMYUH. OK 2
MareMaTHueckoe 0XKuaHue TeOMETPHUECKOr0 U OMHOMUAIBHOTOpacpeeIeHUH.
CamocTodaTtenpHas paboTa: peutenue 3aoau
Jlucniepcus u ctaniapTHOE Jucniepcus U CTaHIAPTHOE OTKIIOHEHUE. [[ucriepcun reOMeTpUYECKOro U 212 OK2 OK3
OTKJIOHEHHE CITy4JailHOI OMHOMMATBHOTOpACTIPEACTICHHUS. OK 5
BEJIMYUHBI CamocrosTenbHas pabota: npakm. paboma ¢ UCNOIb308AHUEM IEKMPOHHBIXIMAOIUY
3aKkoH OOJBIINX YUCE 3akoH 00nbIIKX Yncesl. BEBIOOpOUHBIIMETO1 HCCIIEIOBAaHUH. 2/1 OK1 OK2
CamocrosTenbHas pabota: npakm. pad. ¢ UCNONb308AHUEM DNIEKMPOHHbIXMAOIUY OK3 OKS5
HenpepsiBHBIE CiyyaliHbIe [Ipumeps! HenpepBIBHBIX CIIy4alHbIXBEIMUNH. DYHKIUS ITIOTHOCTU PaCIPEIEIICHNUS. 2 OK 3
BEJIMUMHBI (pacnpeneneHus) | PaBHOMepHOe pacnpeseneHue 1 ero cBoiicTsa OK 4
HopmanbsHoe pactipenenenue | 3aaauu, pUBOASIIME K HOpMaJIbHOMYypacupeaeaeHno. OyHKIHS TIOTHOCTH U 2/1 OK2OK3
CBOICTBa HOPMAJILHOT'O PaCIpe/ICICHHUS. OK 40K 5
[IpakTrueckas padboTa ¢ UCHOIb30BAHUEM NIEKTPOHHBIXT TA0JINLL
[ToBTOpenwue, 06001IICHHE, OmnucarenpHas ctaTucTuka. CirydaifHbIe OTIBITH M BEPOSATHOCTH CIyYalHbBIX 3/1 OK 10K 6
CHUCTeMaTH3alrs 3HaHUI coObrTHid. Oniepanuu HaACOOBITUAMU. DIEMEHTH KOMOWHATOPUKHU, CEPUU OK2OK3
HE3aBUCUMBIX UCTIBITaHUH [IpeicTaBnenne qJaHHBIX ¢ TOMOIIBIOTAOHI U IUarpamm, OK 40K 5
onucareabHas CTATUCTUKA, ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU K 1.1
COOBITHUSIMH, BBRIYUCIICHHE BEPOSTHOCTEH COOBITUI C MPUMEHEHHEM (hOPMYITH K 1.3
rpaduYecKuX METOJIOB (KOOpAMHATHAS MpsiMasi, IEPEBO,Auarpamma Jisepa), IIK 3.5
CIIy4aiHbIEBEJIMUMHBI U pacIpeiesIeHus], MAaTEMAaTUYECKOE 0KHUIaHUE CITydyaiiHOM
BennuuHbl.  CamocTosiTeNbHas padoTa: peuieHue 3a0ay
Bcero: 36/18
(54)
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